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ABSTRACT 

The_Natipnal Science Foundation Division of Science 
Resources Studies (SRS) has a legislatively mandated responsibility 
for the collection^ compilation^ and analyses of information related 
to science and technology, inputs, outputs, and impact. This 
constitutes a broad charter requiring diverse activities. The 
products of these activities are of utility to a heterogeneous 
clientele, varying from governmental science and technology 
policymakers to institution This 
compilation of project summaries has been prepared to provide various 
SRS users with a rapid overview of ail current and recently completed 
SRS projects i All projects were either ongoing or completed during 
fiscal year 1S83 i _ The summaries include information on objectives , 
findings^ methodology , authorship, and resulting publications and 
availability* Projects are organized in the following groups: (1) 
overview projects^ (2i human resources (scientists, engineers, 
technicians), subdivided according to characteristics, education, 
employment, arid prbjectibris; (3) furidirig of seieriee and technology, 
subdivided accofdirig to gbverrimerit ^ iridustry , arid uri iversi t ies , 
colleges, arid other ripriprbf it brgariizatibris; (4) outputs arid impacts, 
subdivided according to inribyatibris arid iriveritibris , biblibihetr ics , 
economic implicat ioris , arid bther_areas._ Lists bf priricipal 
investigators, and intramural (SRS) arid extramural publicatibris are 
provided in appendices. (JN) 
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foreword 



the Division oi^Science Res^ (SRSJ engages in numerous activities to produce 

information and analyses pertinent to a fullef understanding of the magnitude, characteristics, and 
dynamics of the technical resources of the United States. Projects that produce this information either 
arc staffed intramDraMy or consist of extramural activities sujjjjorted through grants and contracts. 
The information generated is intended to be of interest to policymakers in all sectors of the national 
science and technology enterprise as well as to those who analyze the operation of this technical 
system. A need has been expressed for a compact reference volume that permits a rapid overview of 
all of the projects carried out by the bivision and that provides a summary of each endeavor. This 
publication responds to such a need and is the third volume of an annual series. It presents an 
pvervicw^ of the many facets that are being illuminated by SRS efforts. It also furnishes sufficient 
inlbrniaiion on project objectives, methods, res and references to facilitate user selection of 
projects for further investigation: Any constructive criticism or comment from the user community 
by which the format of this publication might be improved' would be greatly appreciated. 



Charles E. Falk, Director 
Division of Science Resources 

Studies 
Directorate for Scientific, 
Technological, and 
International Affairs 

September 1983 
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The Divisibri of Science Resources.Sludies [SRSj of the 
National Science Fburidatibri (NSF) has a legislatively 
mandated fespbhsibility tb cbllect, compile, and analyze 
information related tb science and technology resources 
and the outputs and impacts bf those resburces. Such a 
broad charter requires numefbus activities, the products of 
wbich are used by a diverse clientele, varying from gov- 
^^"i^^"^.^' ^^^^"^^ lechhblbgy pblicyrriakers to institu- 
tional managers and research analysts. The clientele are 
interested not only in the actual results bf the varibus surveys 
and studies, bat also in the nature of prbjects that are still 
ongoing; This compilation of summaries prbvides these 
various users with a rapid overview of all Currently bhgbirig 
and recently completed SRS projects. Summary publicatibris 
are issued on an annual basis. 

All projects summarized in this publication were either 
ongoing or completed during FY 1983 (October I, 1982 
through September 36, 1983): The summaries include in- 
formation on objectives, findings, methodology, aUthbr- 
ship, and resulting publications: Projects for which "NA'' 
is given under ''Major Findi^ngs'' and ''Availability" are 
those that are ongoing and for which findings and resulting 
publications are not yet available: The summaries are 
organized in major substantive groups: Projects noted as 
bein^ intramural are those carried out directly by the staff 
bf the_Di_vision and may include information developed 
under SRS sponsorship by other Government agencies and 
by cbritractdrs. Extramural projects are those for which 
iristitutibh[sj and/or principal investigators are identified, 
arid are supported through NSF grants and contracts: 
Appendix A is an alphabetical listing of all principal 
investigators so identified in the project summaries: 

.Publications are identified in the three formats used by 
SRS: Highlights, Detailed Statistical Tables, and Reports: 



A SdmcF Resources Studies Highlights is ribrmally restricted 
^^"^ P^g^'*^ and presents the essence bf the analyzed data 
in brief statements and in graphic arid tabular form. As 
soon as feasible after the HigMtghis has been issued, survey 
data are released as Detailed Statistical fables for the reference 
and convenience of other analysts arid researchers, A more 
complete analysis is then develbped arid published in a 
Final Report. When the subject is brie bfari ad hbc nature, 
the publication is identified as a Special Repbrt. The SRS 
Editorial and inquiries Unit (EiUj mairitairis a niailirig list 
by which ^sers of SRS publications automatically receive 
copies of Highiights, Detailed Statistical Tables, arid Repbrts. 
A listing of all SRS publjcations issued since Jariuary I, 
1973, is included as appendixes B and C of this publicatibri. 

Written or telephone inquiries concerning the nature arid 
availability of data may be made to any of the fbllbwirig 
appropriate offices of the Division of Science Resbtires 
Studies, 1800 G Street, N:W., Washington, D.C. 20550: 

R&D Economic Studies Section, Rm: L6b2 202-634-4625 
Government StudiesGroup, Rm: t602 202-634-4636 
Iridustry Studies Group, Rm. h602 202-634-4648 
Universities, Colleges, and Nonprofit 

Iristitutipns StudiesGroup, Rm: h602 202-634-4629 

Scieritific_arid Technical Personnel Studies 

Sectibri, Rrii. L61_l 202-634-4691 
Deriibgraphic Studies Group, Rm. L6i 1 202-634-4664 
Supply arid Education Analysis 

Grbup, Rrii. L6 1 1_ 202-634-4787 
Utilizatibri StudiesGroup, Rm. L61 1 202-634-4655 

Science Iridicatbrs Unit, Rm. L61 1 202-634-4682 

_ telephone inquiries cbricernirig the availa- 

bility of SRS publicatibris niay be directed to ElURoom 
L61 1, 202-634-4622 br 202-634-4623. 
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PROJEGT: 

Academic Science, 1972-83 
Objective: 

To provide consolidated bieririial analyses of academic 
research and developmenl (R&D) expenditures, the utilization 
of academic scientists and engineers, and the characteristics of 
thegraduatescience/engineering (S/E) student population. 

Method: 

The^report presents analyses based on data selected primarily 
from t^he foiiowing three academic surveys: (1) Scientific 
and Engineering Expenditures at Universities and Colleges, 
FY i972 through FY 1981; (2) Scientific and Engineering 
Personnel Employed at Universi^ties and Colleges, January 
1973 through 1982; and (3j Graduate Science Student Sup- 
port and Postdoctorates, Fall 1975 through Fall 1981. 

Major Findings: 

One but of every ten R&D do! jars was spent by universities 
and colleges in 1981 and one-haif of the $9 biiiion devoted 
to basic research was performed in the academic sector: 
Between 1972 and 1981 R&D expenditures by universities 
grew at an average rate of 3% per year in real-doHar terms, 
arid academic employment of scientists and engineers rose 
at about the same rate. The number of full-tirne science and 
engineering (S/E) professionals rose 23% In nine years, but 
part-tirriers increased _by nearly 70%. R&D involvement of 
S/E erriplbyees rose 28% between 1973 and 1982, accompanied 
by a sirriilar growth in the number of S/E employees involved 
in teaching arid other activities. Graduate S/E enrollment 
in dbctbrate-graritirig institutions rose 16% from fall 1975-81, 
with part-tirrie eriroHrrierit going up faster than full-time— 
27% compared to 12%. 

Responsible SRS Organization: 

R&D Economic Studies Section/ Uriivcrsities arid NdnproFit 
Iiistitutiohs Studies Group 

Institution/ Principal Investigator: 

[inframuriij] 

Availability: 

It is anticipated that the final report will be published by 
spring 1984 and will be available from SRS/Editorial arid 
inquiries Unit: 



PROJECT: 

Science and Engineering (S/E] Personnel, 1982 
Objective: 

To provide a comprehensive overview of current employment, 
supply patterns, and the dynamics of the labor market for 
all U.S. scientists and engineers. 

Method: 

Based on data frorii a coordinated set rf SRS surveys and 
other prirriary and secondary data sources. Report generally Is 
descriptive, with some analytical treatment of data. 

Major Findings. 

Job bppdrturiities for scieritists and engineers in the United 
States cbritiriued to exparid between 1978 and 1980 as 
employment iri S/E jobs iricreased by 7% to 2,6 million. 
Fueled by rapid growth arriorig cbrriputer specialists and 
life scientists, emplbymerit of scieritists in S/E activities 
grew more rapidly than the coriiparable em^plpyment of 
engineers between 1978 arid 1980 (10% versus 3%). Between 
1978 and 1980, emplbymerit bf wbrrieri rbse_ more than 5 
times faster than emplbyrrierit bf nieri (32% versus 6%). 
Despite this dramatic growth, wbrrieri represerited about 
13% of the S/E work force in 1980, cbnipared to about 40%_ 
of aH professional and related workers. Enlplbyrrierit bf 
members of minority groups who are scieritists bf erigirieers 
grew more rapidly than employment bf whites betweeri 
1978 and 1980 (17% for blacks, 1 1% for Asiaris, arid 7% 
for whites): 

Responsible SRS Organization: 

Scientific and Technical Personnel Studies Section 

Institution/Principal Investigator: 

[Intramural] 

Availability: 

Science and Ehgiheering Personnel A f^'mivnui Overview, 
NSF 82-318, October 1982, Supt: of Documents, U.S: 
Government. Printing Office, Washington, DC 20402, Stock 
Number. 038-000-005 18-9^ $5.00; National Technical In- 
formation Service, Springfield, Virginia 22l6l, PB 81-188054, 
$9,00 (paper copy), $4.00 (microfiche); also available from 
SRS/Editorial and Inquiries Unit. 
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PROJECT: 

Science and Technology Resources, 1983 
Objective: 

To prcsciit an overview of U.S. science and technology 
resbur(;es base J on the most current irirorriiatibri available 
to the Fbiiridatibri, 

iVIethod: 

Injorinatiori brigiriated frbrri a series ofsystehlatic. regularly 
recurring surveys of iristitutibhs and individual scien lists 
ajid engineers. The data include research arid development 
(R&D) fuhdiiig by source offUrids and performer, character 
bl* vvbrk (basic research, applied research, arid development), 
national bbjectives, arid international comparisons. Topics 
cbiicerhihg scieilce and engineering (S/E) personnel include 
wbiiieii and iiiinbrities, employment trends, S/E labor market 
balance, aiid the sources of new S/E personnel: 

Major Findings: 

R&D expenditures in the United Stages totaled $86:5 bil- 
lion in an increase of 9% over the previous year (4% 
in constant dollars): For 1982, the overall increase in the 
Nation's R&D expenditures was an estimated 10% (3% in 
constant dollars): 

S/ii employment between 1976 and 198 I increased at an 
annua! average 01*6%, in contrast with the 3% rate For the 
total work force. The S/E unemployment rate increased to 
less than 3%^ In 1982, but was still substantially below the 
9% rate ibr all workers. 

Responsible SRS Organizations: 

R&D Economic Studies and Scientific arid Techriical 
Personnel Studies Sections 

Institution/Principal Investigator: 

(Intram u ral] 

Availability: 

-National R&D Expenditures Expected tb Reach S85 Bil- 
lion in 1983/: ///^////^///.v.NSF 82-31 ljune IL 1982, avail- 
able from SRS/Editbrial and Inquiries Unit. Additional 
data Ibr 1983 will be iricbrpbrated Vn NatTonai Fanerm of 
Science and Technology Resources: I9S4. Report, and avail- 
able iri spring 198^ frbrii SRS/Editbrial and Inquiries Unit. 



PROJEeT: 

Science and Technology Resources, 1984 
Objective: 

Tb prcsciit an overview bf U.S. .science arid technology 
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resources based bri the most currerit iriformatibri available 
to the Fburidiitibri. 

Method: 

Irifbrriuitibri brigiriated frbiii a series of systeriiatic, regujarly 
recurririg surveys bf iristitutibris. The data were then 
aggregated by the fblif itlajbr sectors of the economy and 
ihcluded research arid develbpment (R&D) funding by sources 
bf funds arid perrornier, character of work (basic research, 
applied research, and development), and internationai 
cbriiparisbris. 

Major Findings: 

R&D expenditures in the United States is expected to total 
an estimated S97;6 billion in i984, an increase of !2% over 
the previous year (7% in constant dollars). For 1983. the 
overall increase in the Nation's R&D expenditures is 
estimated at 9% (4% in constant dollars). 

Responsible SRS Organization: 

R&D Economic Studies Section 

Institution/Principal Investigator: 

[intramural] 

Availability: 

''Delcnsearid Ec_bnc)riiy Majbr Factors in 7% Real Grovvth 
in National R&D Expenditures iri 1984," NSF 
83-316, July 22, 1983, available frbni SRS/Editbrial and 
Inquiries Uriit. 



PROJECT: 

Science Indicators — 1982 
Objective: 

To present quantitative iridicatbrs bf the state bf scierice 
and techriblogy iri the Uriited States, sUpplemeritirig but 
ribt supplanting the judgrrierit of policymakers who are faced 
with specific scierice arid techriblogy issues. 

Method: 

The repbrt draft was prepared in the SRS/Science Indicators 
Uriit for review by a special committee of National Science 
Board members. Chapters were reviewed by technical ex- 
perts, and by research and development (R&D) executives 
bf bther Federal agencies, and then issued by the fall Na- 
tional Science Board. 

IVlajor Findings: 

Science Indictors — i9S2 is the sixth in a series of similar 
reports by the National Science Board, it presents statistical 
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indicuiors with relevant iriterpfetatiori arid explanation. It 
is organized into seven ehapters: 

j: internutionaj Seience and T^ehriblbgy 

2; Support for U.S. Researeh arid Develbpriierit 

3. Science and Hngincering F^Tsorinel 

4; industrial Science and Technology 

5: Academic Science and Engineering 

6: Pubiic Attitudes Toward Science and Technology 

7; Advances in Science and linginccing 

This report contains one chapter (number 5) that was hot 
part oi' the \ ;:vious Scie?UT hrdivmors reports. 

Responsible SRS Organization: 

Science Indicators Unit 

Institution/Principal Investigator: 
[Intramural] 

Availability: 

Science lndicgtors-—1 982 , will be available in early 19M at 
theSupt, of Ppcumerits^ U.S. Government Printing Ofncc. 
VVashiri^ton, D.C. 2\JiA\)2, and from the Publications Ofncc. 
Rbbrii 235. National Science Foundation. I80D G Street. 
N.W.. Washington. D.C. 2055U. 

PROJECT: 

U.S. Scientists and Engineers, 1982 
objective. 

To provide estimates of the U.S. population bf sciyritDsts 
and engineers: as well as of their demographic, educatibri. 
and employment characteristics. 

iVIethod: 

The res lits of several surveys conducted by the NSF Scientific 
and Teehnical Personnel Characteristics System are being 
synthesized to produce estimates as of mid- 1982: 

Major Findings: 



Responsible SRS Organization: 

Sciehtiric and Technical Personnel Studies Section/ 
l^criibgraphic Studies Group 

Institution/ Principal Investigator: 

[Iritraiii Ural] 

Availability: 

VS. ScieyuLsts an^^ Statistical Tables, 

will be availahle from the SRS/Hditdrial and Inquiries Unit 
by spring 1984. 



PROJECT: 

Wdmeh aiid Minorities in Science and Engineering 

Objective: 

To present a iactual picture of the current situation and 
rcecnt trends in the participation of women and minority 
group members in science and engineering (S/E) employment 
and training. The report, the second in a biennial scries, is 
required under Public Law 96-5 16: 

Method: 

Based on data from SRS surveys and other primary and 
secondary data sources. Report is primarily factual, with 
some analytical treatment of the data. 

Major Findings: 

NA 

Responsible SRS Organization: 

Scieritific and Techri'jal Personnel Studies Section 

Institution/ Principal Investigator: 

[IntraniUral] 

Availability: 

NA 
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PROJECT: 

Comparisons of Tasks and Earnings of Scientists 
arid Ehgiheers 

Objeclive: 

To improve the methods used in analyzing the Render-related 
saiar>^ difrerences for workers, and to test the hypothesis 
that the lack oi'grovvth oTjob opportunities Tor elerrieritary- 
and .sccondar>'-school teachers — traditional jobs for college- 
educated women— has inflaenced the flow toward science 
and engineering. 

IVIethod: 

The study will examine the entrants to the labor market 
during the I970's using survey data collected for NSF. It 
will compare the earnings of women with those of their 
male counterparts by age, ernployment, and education, 
identifying the reasons women opt to enter these fields, 
and exarriirie the differences in job activities of women and 
hieri vvorkihg as scientists and engineers. 

iMajbr Findings: 

NA 

Responsible SRS Organization: 

Scientific arid Technical Personnel Studies Section/Utilization 
Studies Group 

Institution/ Principal Invesligatdr: 

Center for Naval Arialysis 

Avaiiabiiity: 

Results arc expected in the spring of 1984. 
PROJECT: 

A Comparative Study of S/E Personnel in Selected 
Highly Indastriallzed Countries 

Objective: 

To assemble collected data by which scientific and technical 
persbhriel in the United States can be compared with those 
of the Uhaed Kingdom^ France, West Germany, and japan 
and to exariMne the significance revealed by these comparative 
data Tor hi'^h technology and critical industries. 

Method: 

The Principal Irivestigatbr and other staff members are 
visiting the selected countries and cbhtactihg representatives of 
industry, educational iristitutibhs, and governments in order to 
identify existing arid future sources of data on scientiric 
and technical persbririeL Arialytical cbrriparisbhs will be 



".]'*^^ ^^.^^^'^^^'^^'^ signincarice of the differences revealed by 
these data; 

iSlajor Findings: 

NA 

Responsible SRS Organization: 

Scientific and Technical Personel Studies Section/ behib- 
graphic Studies Group 

Institiitibn/Prlncipal Investigator: 

Hori:ibri Institute for Advanced Design/Joseph MintiSes 
Availability: 

Data arid report are expected In January 1984 for the United 
Kirigdbm, France, and \Vcst Germany. Data and report 
lor Japari are expected by early 1985. 

PROJECT: 

Comparative Trends iri Academic Abilities of 
Doctorates in Science, Engineering, and Other 
Professions 

Objective: 

To determine if persons of high acadeniic ability and 
potentially high productivity are choosing careers in pro- 
fessibris at the expense of the sciences or engineering: 

IVIethod: 

Scholastic Aptitude arid American College Testing scores 
of persons who received sciericeahd engineering doctorates 
duririg the past 15 years will be compared to those for 
persons receivirig doctorates in the humanities, or degrees 
in business, law, arid rriedicine. The 15-year time frame of 
the study will allow for the arialysis of data reflecting a 
variety of labor market cbriditibris for riew doctorates. 

Major Findings: 

NA 

Responsibie SRS Organization: 

Scientific and Technical Personnel Studies Sectibri/Utilizatibri 
Studies Group 

Institntion/Principal Investigator: 

Educationaj Testing Service/Rodney T. Hartriett 

Availabiiity: 

Expected to be published in spring 1984 and to be available 
from SRS/Editorial and Inquiries Unit. 
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PROJECT: 

The Doctorate Survey 

ObjecMve: 

To collect irilbrmatibri oh charactoristics arid work plans of 
ncvv science arid erigirieeririg (S/E) dbclbrates through the 
Survey of Harried Doctorates arid to niairitairi the com- 
puterized Doctorate Records File, which is virtually a 
cbhiplcte listirig of the nibre than 700,000 students who 
have received their doctorates sirice 1920. 

iVlethod: 

QUestibnriaires are distributed to all individuals receiving 
doctorates, and are completed by them near the time of 
graduation. In recent years, response rates have been better 
than 95%. Nonrespondents to the questionnaires are repre- 
sented in the data base through information obtained from 
public records such as ofllctal commencement programs, 
information is coHected on demographic characteristics, 
educational history, sources of ilnancial support for graduate 
study, and plans for postdoctoral study or employment. 

Major Findings: 

About 17,600 S/E doctorates were produced in 1982, the 
same as in 1981. The 1982 figure was approximately 7% 
below the peak reached in 1973. These 1982 S/E doctorates 
represented 57% of total 1982 doctorate production, the 
highest level since 1972, Engineering doctorate prpductiori 
increased for the second successive year frbrri 2,5_3_0 in 198 ! 
to 2,640 in 1982, but v^as still well belbw the 1972 peak bf 
3,5UP._The share of erigirieeririg dbctbral deg^rees awarded 
to U.S. citizeris cbritinued to declirie frbrri 67% in 1972 tb 
47% in 1982. The trerid in scierice dbctbrate prbductibri has 
beeii dowriward sirice |972. I ri three fields, however, degree 
prbductibri rose: Psychblbgy (38%) arid the life and earth 
sciences (9% each). The riuriiber of women S/E doctorates 
alhibst doubled between 1972 and 1982. Women received 
23% of total S/E degrees earned in 1982. 

Responsible SRS brganization: 

Scientific and Technical Personnel Studies Section/Supply 
and Education Analysis Group 

InstitutiDn/Principal Investigator: 

National Academy of Sciences/ Peter D. Syversoh 

i^vaiiabiiity: 

A HigWgfus and Detailed Statisticiil Tables will become 
available from SRS/Editorial and Inquiries Unit in fall 
1983. Stmumry Report, 1982. Doctorate Recipients From 
United States Vniversities is available from the Cpriihii.s- 
sioii oil Fliiman Resources, National Research Cburicil, 
Natioiial AcaUeriiy of Sciences, 2I0| Coristitutibri Avenue, 
N.W., Washington, D.C. 20418 and will be available from 
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the Nationaj Technical information Service; Springfield; 
Virginia 22i61. 

PROJECT: 

New Entrants to Science aiid Engineering, 1982 
Objective'. 

To obtain the professional, employment, and education 
characteristics of recipients of bachelor's and master's de- 
grees in science and engineering in the classes of 1979/80 
and 1980/81: 

Method: 

A two-stage sampling plan was utilized to identify a sample 
(22,000) of science and engineering [S/EJ bachelor's and 
master's recipients. The first stage sarnpled the_universe of 
those institutions of higher education that grarit S/li degrees. 
The second stage sampled the graduates of the institutions 
selected in the first stage. The selected individual graduates 
received a mail questionnaire duririg the suriiriier arid fall 
1982. The data collection focused bri educatibri, eriiplbynierit, 
and prbfessibrial characteri.stics. 

Major Findings: 

The 1980 S/E graduates experiericed greater difficulty in 
Jbcatirig erriplbyrrierit in 1982 thari had the 1978 S/E graduates 
iri 1980. Tvvb years fbllbwirig their graduation, the classes 
of 1978 arid 1980 reported 3.1% and 5.5% unemployment 
rates, respectively. Some graduates were in demand, par- 
ticularly those in the computer specialist, engineering, and 
economic fields, for whom the unemployment rate was 
reported as being les^ than 2.0%. The demand for computer 
specialists continued to exceed the supply of graduates in 
thut field for jobs in S/E-related work: Only about two- 
fifths of the 1980 S/E graduates employed as computer 
.specialists in S/E-related work had received their degrees 
in computer science: Another two-fifths of those so employed 
had received their baccalaureates in mathematics/statistics. 

Responsible SRS Organization: 

Scientific and Technical Personnel Studies Section/Derrid- 
griiphic Studies Group 

Institution/ Principal Investigator: 

Temple University/Kbray Tanfer 

Availability: 

jm). Detailed Stiitistical Tables, NSF 82-313, October 1982; 
available frbm Natibrial Techriical Irifbrmatibh Service, 
Springfield, Virgiriia 22161, PB 82-262478, SI0.50 (paper 
copy), S4.00 (niicrbfiche); also tivailable from Si^S/Hditorial 
arid Inquiries Unit. 
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PROJEeT: 

1982 Pbstcensal Bata bh Scientists and Engineers 
Objective: 

To obtain the prbressibrial, erriploymerit, and educatibh 
characterLstics of individuals in selected bccupatibhs included 
in the 1980 Decennial Census. 

Method: 

A sample of individuals (150,000) was drawn frbm the 1980 
Census of Population and Housing for selected bccUpatibhs. 
This sample was stratllled In terms of sex arid race. The 
members of the sample received a mail questionnaire in the 
spring of 1982. The data collection focused on education, 
employment, and professional characteristics of respondents. 

Major Findings: 

NA 

Responsible SRS Organization: 

Scientific and Technical Personnel Studies Section/Dcmo- 
graphie Studies Group 



.Method: 



Institution/Principai Investigator: 

Bureau of the Census/ Bruce Chapman 

Availability: 

Characteristics of the Scientists and Erigineers in the 1982 
Pbstcensa! Survey is expected to be available in early 1984 
from SRS/hditbrial arid Inquiries Uriit. 



A sample (50,000) of S/E doctorate holders who received 
their degree.s during the period 1940-82 wii.s drawn frorii 
the Doctorate Roster. The resulting individuals received a 
mail questionnaire during the spring of 1983. The irijorriia- 
tion-collection phase wiil terminate at the end o^' the cal- 
endar year. 

Major Findings: 

NA 

Responsible SRS Organization: 

Scientific and Technical Personnel Studies Scction/bemo- 
graphic Studies iSroup 



Institution/Principal Investigator: 

National Academy of Sciences/Betty D: Maxfield 

Availability: 

A Hig_kUghis \s expected to be available by August 1984 
Ij-bni SRSyEditbrial and Inquiries Unit. Cltaracierisiics of 
Doctoral Scientists and Engineers in the United States: 1983, 
Detailed Statistical Tables; publication is expected by early 
1985, and will be available from SRS/Editorial and In- 
quiries Uriit. 



PROJECT: 

Survey of Doctorate Recipients 
Objective: 

To obtain the professional, cmpioyment, and education 
characteristics of the Nation's science and engineering (S/Ej 
doctorate population: 
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PRdJECt: 

Graduate Science and Engineering (S/E) Ehrollrhent, 
1981 

Objective: 

To provide quantitative inforrnation by discipline on the 
characteristics of graduate S/E students and postdoctorates, 
with emphasis bri their sources of support. 

Method: 

A"!! graduate S/E departments in 302 master's- and 324 
doctorate-granting institutions received the annual ques- 
tionnaire for Tall 1981 data. There were several elements: 
Major sources and types of full-time graduate students' 
suppport, graduate enrollment status (full- or parl-timej, 
level of study, citizenship, sex, and racial/ethnic origin. 
Data vvere also collected on support patterns of postdbctbrates 
and on nonfaculty doctoral research staff. Responses were 
received from 89% of the institutions surveyed. The survey 
was closed out in September 1982. 

iVlajor Findings: 

S/E graduate enrollment continued to increase but at a 
slightly lower rate than the 3% average growth since 1975, 
exceeding 392,000 in 1 98 L The greatest enrollment surge 
was reported in the computer sciences, growing by 21%, 
but engineering enroHment grew at a much faster rate than 
science enrollment as a whole (8% contrasted with 2%). In 
doctorate-granting institutions, 22% of the 1980 total full-time 
S/E graduate students were foreign and 33% were women. 

Responsible SRS Drganizatloii: 

R&D Economic Studies Section (RDESSj/BnIversities and 
Nbhprbfit Institutions Studies Group 

Institution/ Principal Investigator: 

[Iritrarriural] 

Availability: 

"Graduate Science/Ehgiheerihg Enrbllrnent Rose 2% in 1981, 
Mostly in 'High-Tech' Fields,;', NSF 83-310, 
April 25, 1983, available from SRS/Editprial andjnquiries 
Unit, and Academic Scwnce/^nglneem EnroJlmehi 
and Supporh Fall 1981, Detailed Statistical Tables, NSF 
83-305, June 1983, National Technical InTorrnatjbn Service, 
Springfield, Virginia 22161, PB 83-226100, $22^00 [paper 
copy), $4.50 (microfiche); also available from SRS/Editbriaj 
and Inquiries Unit. Access lb the public-use tapes arid 
docunientation for their use are described in the Ad- 
dendum to the t^^e/- Gw;"^^ February 1983, available 
from the RbESS/Universities and Nonprofit Institu- 
tions Studies Group; 
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PROJECT: 

Graduate Science and Engineering (S/E) Enrdlimeht^ 
1982 

Objective: 

To provide quantitative infbrmatibn by discipline bri the 
characteristics of graduate S/E students arid pbstdbctbrates, 
with emphasis on their sources of support. 

iViethod: 

All graduate S/E departments in 294 master's- arid 324 
doctorate-granting institutions received the annual ques- 
tionnaires for fall [982 data: There were several data elemerits: 
Major sources and types of full-time graduate students' 
support, graduate enrollment status (full- or part-time), 
level of study, citizenship, sex, and racial/ethnic origin. 
Data were also collected on support patterns of postdoctorates' 
and on nonfaculty doctoral research staff. An optional sheet 
requested data on faculty rank, new hires, and departures 
during the previous academic year. The survey was closed 
but in June 1983. 

Major Findings: 

NA 

Responsible SRS Organization: 

R&D Ecbribniic Studies Sectibn/ Universities and Nonprofit 
Iristitutibris Studies Grbup 

Institution/Principal Investigator: 

[intramural] 

Availability: 

U is anticipated that Detailed Statistical Tables wNl t?e 
published early in 1984 and will be available frbm SRS/ 
Editorial and Inquiries Unit. 



PROJECT: 

Neuroscience Personnel and training 

Objective: 

To collect information from higher education institutions 
bri the organizational structure used for graduate neuroscience 
training in 1981-82, on the faculty, postdoctorates, graduate 
students, and related education factors. Research on the 
riervbus system has grbwn rapidly over the past decade, but 
there is a serious lack of inrormation about the current 
status bf personnel and training in the interdlsclpliriury 
rieUrbscierice field. 

ie 
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Method: 

The survey was conducted by the Higher Education Panel 
oi'lhe American touncil on Education. The Panel includes 
a slraliilcd sample of un-vcrsities and colleges. The survey 
was maiicd in dune 1982 to 188 doctorate-granting univer- 
sities and independent medical schools. The response rate 
was *>:V;; Weighted estimates were developed to represent 
the population ol' institutions with graduate neuro- 
scicncc programs. 

iVtajor Findings: 

The ileld of neuroscience experienced rapid growth during 
llie seventies, but recent evidence suggests that there has 
been a slowing ofthe growth trcpd. Partially because bflhe 
newness of the Held, there are few formal deparlhierits of 
neuroscience in universities, and most heurbscieritisls are 
based in departments of anatomy, pharrriacpjogy, physiology, 
biochemistry, biology, and psychology. There were about 
2,6()() neuroscience graduate students in fall 1981, 5% more 
than in 1980. About 500 dbclbrates were awarded in 
neuroscience programs in 1980/81 and 198 1/82. There were 
approximately 1,270 posidoclorates in the lall of 1982, about 
the same as in 1980 arid 1981. The trend toward slower 
growth rates was also evident ariibng neuroscience faculty. 
Their niimhers had increased by 8% in fall 1981 from about 
3.170 ill fall 1980. but slower growth — about 1% — was 
projected lor fall 1982. 

Respohsihle SRS brganization: 

Scientific and Technical Personnel Studies Section/Supply 
and Educiition Analysis Group 

Institution/Principal Investigator: 

.American Council on Education/Erank J: Atelsek 

Avaiiabiiity: 

"Ci row til in Neuroscience May be Leveling Off," Highlights, 
NSI- 8:^-314, July 20, 1 983, available from SRS_Editorial 
and Inquiries Unit. "Neuroscience Personnel and Training," 
Hi^livr Eduvation Panel Report, No, 57, available from the 
liigher i-ducation Panel, American Council oji Educatibn, 
One Dupont Circle, N.W„ Washington, D.C. 20036 arid 
from the National TechnicLiI Information Service, Springfield, 
Virginia 22161, PB 83-242172, $10.00 [paper copy), S4.50 
(microfiche). 

PROJECT: 

Plant Biology Training aiid Persdhhej 
Objective; 

'i*o c()Ilcct information from doctorate-granting institutions 
about their programs for training graduate students In plant 
biology; i)ata will be requested ahout the numbers and 
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eharacterisiics of iull-lirrie.graduale students', dbctbrate 
recipients, pbsldbctbraj. iellbvvs/assbciales, and full-linle 
faculty. Irilorinatibri will alsb be r-ecjuesled about the areas 
of concentratibri iri graduate educalibri arid research, sources 
of support for research arid for graduate arid pbstdbctbral 
study, unfilled faculty pbslibris, arid thecurrerit emplbyhient 
market. The Held of plant biology is uriuergbirig rapid change, 
but there is a seribus lack bf cbmpreherisive information 
about the curreril status bf personnel and graduate training 
iri this field. 

Method: 

The survey is being conducted by the Higher Education 
Pariel bf the. American Council on Education^ The Panel 
iricludes a stratified sample of universities and colleges: 
The survey is expected to be maiicd in September 1983 to 
about 250 doctorate-granting institutions. 

Major Findings: 

NA 

Responsibie SRS Organization: 

Scientific and Technical Personnel Studies Section/Supply 
and Education Analysis iaroup 

instUation/Principal Investigator: 

American Council on Education/Frank J. Atelsek 

Avaijability: 

The survey report is expected to be available iri spririg 
1984 from the Hjgher Educatiori Pariel, Americari Council 
on Education, One Dupbril Circle, N.W., Washirigtbri, 
D.C. 20036. 

PROJECT: 

Quality of Undefgfaduate and Graduate Students 
ill Selected Science and Engineering (S/E] Fields 

Objective: 

to obtain information on chariges in the quality of S/E 
students compared to (aj previous cohorts of S/E students 
and (b) current student.sin other fields. 

Method: 

The stirvey was conducted by the Higliex Educatibn Panel 
ofthe American Council on Education. The Pariel iricludes 
a stratified sample of universities arid cblleges. The qUes- 
tibhnaire vvas maiicd in 1982 lb 4S6 irislitulibris with 
undergraduate programs arid 3S3 instilulibhs with graduate 
prbgrains. The response rales were 80% arid 7S%, respectively. 
Weighted esiiinales were developed lb repfeserit all irisliiutioris 
at each degree level, 
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IVIajbr Findings: 

A riiajorily ol* senior academic olTiciais believe ihai ihere 
has been ho sigriiilcanl change in the qaaiily ofS/ti siudehls 
over I he pa>l Jive years. Sixty pcrceni reporicd "no change" in 
qiialiiy br.S/ t: undergraduaie or graduate stadcnts. Although 
the majority of those queried indicated no change, most of 
the rest expressed views that point toward quality improvc- 
iiiehl. OlTiciais at many institutions reported a shli't of the 
hidsl able undergraduate students toward S/E fields: Ofllciuls 
allribuied this shilu primarily to changes in perceptions 
abbiil eriiproyriienj opportunities lollovving receipt of the 
baehelbr's degree. The graduate deans compared the quality of 
198182 S/L doctorate recipients with those of 1976/77: 
The two groups vvere perceived by 66% of the deans to be 
equally qualilled, but those vv hp observed a quality diiTercnce 
generally favored the 1981/82 group. 

Respdhsihic SRS Orphizatibn: 

Scientific and Technical Persbniiel Studies Section/Supply 
and liducation Analysis Cirbiip 

Institation/Princlpal investigator: 

American Council on Lducatibh/Frahk J. Atelsek 

Availability: 

"No Change in Science and Engineering Studeril Quality 
.Seen by 6()'r of Academic OfTicials: At Least 25% Perceive 
Improvement,** NigMfgJus, September 30, 1983, NSF 83-322, 
available from SRS/ Editorial and Inquirjes Unit. This 
survey report is expected to be available in fall 1983 f*rbm 
the fligher liducation Panel. American Council on Liduca- 
tion, One Dupont Circle: N:W:. Washington. D.C. 20036, 
and Troni the National Technical lnf*ormation Ser ice, 
SpringTield, Virginia 22161. 



PROJECT: 

the Role of Postdoctoral Education in the United 
States 

Objective: 

\ o study ilie role bl* postdoctoral education in ilie sciences 
as it has changed since the I970's with increasing proportion bl* 
science Ubclorate recipients involved in postdoctoral 
appbihthienls. 

IVIcthod: 

This project exuhiihes the trends in pbsidbclbral educalion 
and aitehipts to separate the innLience of labor market 
concfltions, such as the reUUccU number bf tenure track 



positions available in acadehim, frbhi ihe.iieed for speciali/ed 
education in a sLibjeei area. The research also examines the 
careers and other dif'fererices beivveeh ihbsc vvhb Hecbnie 
postdoLiorates with those whb db hoi. uiiji/ing diiia from 
several e.xisting surveys cbriducied over time by the Na- 
tional Research Council arid the Higher Liducation Re- 
search iiistitute. 

Major Findings: 

Among the I970*s postdbctbrates, the incidence of market- 
driven motivations— e.g., availability bf eniproyment— 
increased markedly. There is evidence that pbsidbcioral 
quality is declining in the biomedical sciences, psychblogy, 
i^he social sciences, and the humanities and thai increasing 
proportions of postdoctorates in the late !970\s, cbriipared 
to the early j970\s. underwent their training iil lower quality 
academic departments. Compared to most postdbctbrates 
in both the mid-sixty and early seventy cohorts, postdbctbral 
training for most fields was not cost-el'I'ective either in 
terms ol' subsequent salary or faculty positions obtaihed: 
there i.s. however, evidence of gains for former postdoc- 
torates from recent doctoral cohorts, relative to their noh- 
posidbcioral cohorts in salarv and job attainment between 
1979 and 1981. 

The study also examines patterns of postdoctoral activity 
and la bbr-niarket success among women and minority 
scientists. Little difference was found in participation rates 
beiweeri wbnien and men by discipline [limited to medical 
and biblbgical scieritistsj, further, postdoctoral experience 
f*ailed lb help wbiiieii achieve labor-market success. For the 
recent cbhbri studied, those women with postdoctoral 
expericrice were generally less successful as compared w ith 
their inale cburiterparts than were those women without 
this experieriee as cbriipared with their male counterparts. 
There was evidehce that riiinbrity natural scientists [e.xcluding 
Asians) were les.s likely lb hold pbsldocloral appointments 
than whites, and that this may be due to better starting 
salary offers to minority scientists. 

Responsible SRS brganlzatibh: 

Scientiilc and Technical Personnel Studies Seciibn/Uiili/ation 
Sttidies Group 

lastitntion/Principal invc«»tigatdr: 

Higher hducation Research Institute/William idUmeta 



Availability: 

Exteyuiing the EdiwaiUmul taddi'r: The Ctmnfrmfr note of 
Postdoetoral Educalion in tlw Uniivd Srores. l-'or inforiiuilibil 
concerning the availability of this report, write or telephoMe 
the SRS/Utili/ation Studies Ciroup. 
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PROJECT: 

Academic Employineht of Scientists and Engineers, 
1982 

Objective: 

To provide annual quantitative information on professionaj 
science and engineering [S/Ej personnel employed by 
universities and colleges. 

Method: 

Cbbrdiriatbrs in 2,200 institutions with S/E prograrns received 
the questionnaire for the January 1982 survey. Data elements 
were level of educational attainment, discipline of ernploy- 
meht, emplpyrrient status [full- o* part-time), sex, and total 
R&D full-tirp^^ equivalents. Responses were received 
frbhl 89% of the doctorate-granting institutions, where two- 
thirds of the S/E professibrials were employed. The survey 
was closed but in August 1982. 

Major Findings: 

S/E emplbymeht in the higher education secjor continued 
to climb in 1982 to approximately 348,800. The 4% rate of 
increase over 1981, however, was slower than the growth 
^^^^/^r^^'^"^!^^'"^ and ehgirieers in other ecbribmic sectors. 
Over 20% of the academic S/E wbrk Torce was employed 
P'*!^ J'"^_^_- X^^J^'h^^'P^st rise bccUrred in the mathematical/ 
computer sciences, up 8% from I98I to 1982, wjth more 
than one-half the increase attributable to the 18% gain in 
computer scientists. 

Responsible SRS Organization: 

R&D Economic Studies Section (RDESS)/Universities arid 
Nonprofit Institutions Studies Group 

Instituiion/Principai Investigator: 
[Intramural] 

Availability: 

**Aeademie Employment of Scientists and Engineers Con- 
tinued to Grow in 1982, but Slower than in Other Economic 
Sectors,:' //irgW/5r///j:, NSF 83-317, July 29, 1983, available 
frbrri SRS/Editorial and inquiries Unit, and Aru^vmic 
S^dence/Engmee^^^^^ ScienUsts and Engineers, January 1982, 
Detailed Statistical Tables, NSF 83-3 1 1, National Technical 
I riformatibn Service, Springfield, Virginia 22l6l, PB 83- 
241927, $l3.00_{p_aper copy), $4.50 (mlcrofichej; also 
available frbrri SRS/Editorlal and Inquiries Unit. Access 
to the public-use tapes_inlhe Z?fl/fl User Guide, May 1982, 
livliilable frbrri the RDESS/Universities and Nonprofit 
In.sititutibns Studies Group. 
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PROJECT: 

Academic Empioyitieht of Scientists and Engineers; 
1983 

Objective: 

To provide annual quarititative jrirorrriatidri dri proressional 
science and erigirieeririg (S/EJ personnel employed In 
universities and colleges. 

Method: 

Coordiiiatbrs in 2,200 institutions with S/E programs received 
the questionnaire for the January 1983 survey, Data_ elements 
were level of »;ducatibnal attainment, disciplirie of employ- 
nient, employinent status (full- or part-time), sex, and total 
and R&b full-time equivalents. The survey was closed out 
in July 1983: 

Major Findings: 

NA 

Responsible SRS Organization: 

R&D Economic Studies Section/Universities and Nbriprbfit 
Institutions Studies iSroap 

Institutibn/ Principal Investigator 

[Intramural] 

Availability: 

It is anticipated that Detailed Statistical Tables will be 
published by summer 1984 and will be available from 
SRS/Editbrial and Inquiries Unit: 

PRQJEeT: 

A Rapid Industry Llinited-RespDnse^umy Panei 
on Scientific arid Ehgineerihg (S/E) Personnel 
Resources 

Objective: 

To acquire arid dissemiriate inrormatibp on the industrial 
labor niafket for S/E persbririel so that policy can be 
formulated rapidly tb riieet urgerit needs. 

Method: 

■^^^.^.^^^^'^^h^^ industry pariel bf cbriipariy representatives 
whose opinions and access tb irifbrriiatibri can prbvide 
qnalitative and quantitative irifbrmatibri that is ribt readily 
available on a timely basis from any bther sbUrce. 

30 



22 



human resources 



Major Findings: 

the first survey, condcicicd in the fall of i98i, sought to 
identify the extent of reputed shortages of scientists and 
engineers: the stirvey found definite and jikely shortages of 
persons trained in computer science; system analysis; and 
ejeetrieuj/eiectronic, petroleum, and computer engineering, in 
a foilowup survey in the summer of i982. over 50% of the 
ilrnis indicated that it had become easier to hire new scientists 
and engineers, the only field where as much as 40% of 
employers reported shortages was electronic engineering at 
the master's-degree level. 

Responsible SRS Organization: 

Scientillc and Technical Personnel Studies Section/Utilization 
.Studies Group 

Insiiiuiion/ Principal InvesHgator: 

[ Intrunuirall 

Availabllily: 

"Labor Markets for New Science and Engineering Graduates 
in Private Industry," Hlgmights, NSF 82^310, June 9, 1982, 
aiid ;*Laht)r Market Slackens for New Science and Erigj- 
ncerihg Ciraduates/' Highlights. NSF 82-330, November 22, 
l^;82, available from SRS/Editbria! and Inquiries Unit. 

PROJECT: 

ScJentists, Engineers, and Technicians in Private 
Industry 

Objective: 

To provide data on employment of scientists, eng[ineers, 
and technicians in the private sector by occupation arid 
industry of employment. 



Method: 

Annual surveys of employing establishments are ediidueted 
by State I:mploymenL Security Agencies in eboperatibri with 
the Bureau of Labor Statistics. The State data are conibiried 
into national esliniates of emjilbyhierit by Standard Industrial 
Classification [SIC) code. This is ah brigbihg .sUrvcy that 
bcgaii in \^)77. I*!ach year one i^f three SLibsectbrs (nianU I ac- 
ta ring. Ira tie arid regLilaied industries, or other nohmanu- 
facturiiigl is sLirveyeU. 

Major l''inUinj»s! 

This projecl repiiris iMullngs Wn establishments in manu- 
faelLirihg jhilustries ccincern those represented within SiC 



categories 20-39: Eniploynieni of scientists, erigineers, arid 
technicians in manufacturing Industries grew betweeri 1977 
and 1980 more than six tirnes as fast as that of the overall 
work force — 6% per year reaching 1,345,000. Most of this 
growth was generated by high-technology industries — 
electrical arid rionelectrical machiriery, trarispbrtaiibri 
equipment, chemical, arid iiistruriieriis. Qver this period, 
most manufacturing industries increa.sed the share of their 
work force that cons^isted of scientific, engineering, arid 
technical personnel. Those types of increases, as opposed 
to overall employrrient grbwth, accounted for 85% bf the 
growth of seieritists, erigirieers, arid tecliriiciaris. 

This project reports fi ridings for establish rrierit.s in ribri- 
ni a ri u fac i u ring i ri d ust r ies rep rese ri ted within SIC ca tegb r/ie,s 
10-17, 60-67, arid 70-89 that iriclude rriiriihg, cbritraet 
cbristructibri, finance, insurance, real estate, and service 
iridustries. Science, erigirieerihg, arid techriiciari (SET) 
bccupatibris iri these ribririiariufacturirig iridustries grew 
more ihari twice as fast as the overall workforce between 
1977 arid 1981—8.4% Versus 3.4% per year. Most of this 
grbwth was ebriceritrated with iri the business service and 
riiiscellarieous service iridu.stries and was related not to in- 
dustrial exparision, but to the growing share of jobs being 
filled by SET personnel. Changes in staffing patterns ac- 
counted for more than half of the growth in SET employ- 
ment over this period. 

Responsible SRS Organization: 

Scientific and Technical Personnel Studies Section/ Utilization 
Studies Group 

institation/Principal investigator: 

[Intramural] 

Availability: 

Scientist.s. Engineers, and Technicians in Manujaciuring 
and Nonmanufactiiring Industries: /P(9i9-(9/. Detailed Stati.s- 
tical Tables, will be published in 1984 and available frbni 
SRS/Editorial and Iriquiries Uriit. /*Mariufaeiurihg Erii- 
p ! oy ni e n t B e e b ni e s I ri c re a si rig 1 y Te c h n b I bg ica 1 , ' ' Highlights. 
NSK 83-303, March 10, 1983, and/Techriical Eriiplbyiiieht 
Grbwth Accelerates in Selected NbrirriariUlaetUririg Iridus- 
tries/* HigMighis, NSK 83-321, October 17. 1983, availa- 
ble frbni SRS/Editbrial aiid IricjUiries Unit, luvd Changing 
KniplYyymeni Fatterns of Scientists. Engineers, ami Technicians 
in Manufa^^^^^^ Industries: Final Report. NSI- 

82-33 I. October 1982, National Technical Information 
Service. SpringHeld. Virginia 22161. PB 83-210690. $10.00 
(paper copy). S4.0() (micrijfiche): also available from .SRS/ 
Hdilorlal iind liUjuiries Unit. 
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PROJECT: 

Computer Model Estimates of the Science arid 
Engineering (S/E) Populatibri 

Objective: 

To develop a cbmputef model for the productibri of com- 
pbsitp estimates of the demographic and ehiplbyrrierit char- 
ac|eristics of scientists and engineers in the United Stales, 
using the results of several SRS-sponsored surveys of S/E 
person riel resources. 

IVlethbd: 

The cbmputer model [SETABj consists of the three sets bf 
routines. The first extracts information from the raw files 
and creates smaller microdata files that may be processed 
ecbnomically arid rapidly. A second set manipulates the 
survey data by "aging'' the data collected in one year tb 
represent a pbpulation in a later year or to impute missing 
information. The third set produces a series of tables 
consisU'nt in rorrhat with previously published NSF data. 
Data files and methods thus developed are being used to 
trace changes in the sbcial, derriographic, and employment 
characteristics of scientists and engineers. Among the 
characteristics that are being quantified are changes in sex 
and ethnic characteristics, labbr-force status, occupation, 
sector of employment, and prirriary work activity. 

Major Findings: 

SETAB has been developed and is being used, to produce 
tabulations of scientists and engineers for 1980, 1978, and 
[976. Estimates for 1982 are being develbped and estimates 
ibr prior years are being revised based bri more recent 
information collected in 1982. 

Responsible SRS Organization: 

Scientific and Technical Personnel Studies Sectibri/Demo- 
graphic Studies Group 

Institution/ Principal Investigator: 

Mathematica Policy Research, Inc:/David Edson 

Availability: 

NA 



PROJECT: 

the Engirieeririg Degree-Gonferral Process- 
Analysis and Projections 

Objective: 

To develop a series bf ecbridrrietric models that project the 
supply of new erigirieeririg graduates by field of engineering; 
race, and sex. 



Method: 

the projections will be bbth short lerrri [up tb five years) 
and long term, and will be closely related to projections of 
the economic Cbnditibris that affect the market place for 
engineers, comparing therri to past occupational-choice 
patterns of students. 

Major Findings: 

NA 

Responsible SRS Organization: 

Scientific and Technical Personnel Studies Section/Utilization 
Studies Group 

Institution/ Principai Investigator: 

Engineering Manpower Commission/Patrick Sheridan 

Availability: 

Results are expected in the spring of 1984. 
PROJECT: 

Impact of Deferise Buildup on the Scientific and 
Erigirieering (S/Ej Work Force 

Objective: 

To assess iht dequacy of the supply of scientists and 
engineers tb rrieet the demands generated by the proposed 
defense buildup bver the 1980-86 period: 



Method: 

The research entails utiJizaLibn ofjhe Defense inter- Industry 
Forecasting System (DIPS) of Data Resources, Inc., to 
generate employment requirements by detailed occupation 
and industrial classificatibiis iri odth the defense and 
nondefense sectors. Detailed bccupajipnal requirements 
generated by various cbmbiriatibris bf defense expenditure 
'^^^V^'!"^ ^"A'^^^^^econbm cbnditibris were compared to 
the projected supply of S/E persbririel tb identify possible 
shortages. The projected supply was derived by use of a 
dynamic simulation model that forecasts degree conferrals, 
curriculum choice, labor force participatibri, and bccupationai 
mobility. The latter model was develbped Under NSF support 
by Drs. Robert DauffenBach (Oklahbrna State University) 
arid Jack Fiorito (University of Iowa). 

Major Findings: 

Shortages representing at least a J 6% shortfall in supply are 
projected for aeronautical/astronautical engineers arid 
cbriiputcr specialists. By 1987, the shortfall for the forrrier 
is expected tb vary from 15% to 45% representing apprbxi^ 
mutely 10,000 to 35,000 personnel; for the latter, the 
comparable rarige is expected to be i5% to 30%, or ubbul 
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i 15.0(10 to 140.000 persbhriel. At high projected levels of 
cJclerisc expcridiiures the shbrlfall of iMectrical/dectronic 
crigirieers vvill be almost 10% of supply, or roughly 30.000 
perspririel. Increasing job bppbrtunities and wage incentives 
can be expected to draw workers into these fields, helping 
L/alleviaie pblerilial prbblems. These effects will be examined 
in a (brthcbmirig repbrt. 

Priijeclibris of scientists, engineers, and technicians (SETJ 
were hibre sensitive to variation in defense spending than 
tb variatibris in macrbecbnomic activity because t^he former's 
impact is ebncentrated on high-lechnology manuliicturing 
industries. Among SET occupations, defense expenditures 
have their strongest impact on the engineering workforce. 

Responsible SRS Organization: 

Scientille and Technical Personnel Studies Section/Utilization 
Studies Group 



Institution/Principal Investigator: 

[intramural] 



Availability: 

•"Projected himployment Scenarios Show Possible Shortages in 
Some Engineering and Cbriipuier Specialties,"\/Tf/g/7%te^ 
NSF 83-307, February 23, 1983, available Trbm SRS/Editorlal 
and inquiries Unit. A riibre complete repbrt. including a 
description of methodology, is expected Vo be available 
from SRS/Editorial and Inquiries Unit by spring 1984. 
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PROJECT: 

Federal R&B Funding, FY 1981-83 
Objecrive: 

To tit^'clop coriiprcHcriM claia arid analyses oi* runding 
levels for R&D and R&D plant programs of Federal agencies 
in the 1983 budget. To present dat_a and analyses based on 
a survey oral! agencies sponsoring R&D proj!:am.s. covering 
such categories as basic research, applied fesearch, devel- 
opnicnt, perrorniing sectors, llelds of science. c:nd geographic 
(State) dlstributioh. 

iVIethnd: 

^ ^^^ ^^^n^y ^^ a recurring one, using a questionnaire that is 
sent annually to all Federal agencies that support R&D 
subdivisions that respond to the survey 
are. ibr the niost part, budget bITices where records arc 
maiiuaincd of past and ongoing program levels arid latest 
budget request levels. Responses to the 1981-83 [volume 
XXXI) survey were received and revievved by NSF by riiid- 
July 1982. They were processed by computer in the lorrii of 
132 detailed statistical tables. 

iVIajor Findings: 

In ilscai year 1983 total Federal R&D obligation.s (excluding 
R&D plant) are an estimated S43:0 billion, or 10% higher 
than, the 1982 level. Most of this increase is the re.sult of a \ 
sharp rise in anticipated development funding by the 
Department of Defense (DOD). Federal R&D obligations 
to industrial firms, including federaiiy funded research and 
devcldphierit centers [FFRDC'Sj, are expected to rise 13% 
ill I9S3, well ahead of any other R& D-performing sector. 
The increase is largely derived from DOD progran:s: R&D 
obligalibns to liriiversities and colleges show an increase of 
3'v in 1983, The Department of Health and Human Resources 
is still the leading support agency, but In 1983 DOD is 
expected to hibve to secbrid place in support to this sector, 
ahead of the Natibhal Scieriee Foundalion, An Increase of 
LVr. is anticipated in Federal development funding in 1983: 
an increase of 3% in applied research fundin^g: and an increase 
of 9';? in support lb basic research, ehielly resulting from 
increases in the space. deferi,se, and energy areas. 

Responsible SRS Organixatibh: 

R& b Fconomic Studies Sectibh (R DESS) /Govern men t 
Studies Group 

In.stilution/Principai Investigator: 
[Intranuirall 

AvajJahiiity: 

FcHleral FuniTs fo? Reiscarch wid bcn^ehpywm, Fiscal Years 
mi and im. Volume XXXi, Detailed Statistical 

Tables, NSI- 82-326, were issued in early fall 1982 arid are 



available from the National Technical Irifbrhlatibri Service, 
SpringHeld^ Virginia 22 i 61: and SRS/Editbfial arid Hicjuiries 
Unit. Federal Fimds for neseanii and beveTofimenu Hlstoncgl 
Tables: Fjfscat Years i967'im is unpubli.shed arid i.s available 
frbrii RDHSS/Government Studies Group, Upbh request. 
A final report based on the volume XXXI .survey will be 
published early in 1984: 



PROJECT: 

Federal R&D Funding, FY 1982-84 
Gbjective: 

To develop compreheri.sive data arid analyses on funding 
levels for research and develbpriierit arid R&D plant programs 
of Federal agencies in the 1984 budget, Tb present data and 
analyses based on a survey of all agencies .spbnsoring R&D 
programs, covering such categories a.s ba.sic research, applied 
research, developiTient. performirig .sectors, fields of .science, 
and geographic (State) distribution. 

Method: 

The survey is a recurring one, using a queslioririaire that is 
sent annually to all Federal agencie- that sUppbrl R&D 
programs. Agency subdivisions that respond tb the survey 
are, for the most part, budget offices where recbrds are 
mairitained of past and ongoing program levels arid latest 
budget request levels. Responses to the 1982-84 (volume 
XXX MJ survey_vvere received and reviewed by NSF by 
mid-July 1983. They were processed by computer in the 
fbrrii bf 133 detailed statistical tables. 

IVIajbr Findings: 

In FY 1984 tbtal Federal R&D obligations (excluding R&D 
plant) are an estimated S45. 5 billion, or 18% higher than 
the 1983 level. A relatively large share of this increase results 
from an estimated 31% growth to S26.2 billion in funding 
for developriierit by the Department of Defense (DOD). 
Ddb developriierit furidirig represents nearly 85% of all 
Federai developmerit .suppbrt arid 58% of total R&D spending 
Ibr 1984: Basic research obHgatibris ys'erc approximately 
9';^above 1983, reaching $6.6 billibri. This iricrease reflects 
increased growth for the Natibrial In.stitutes_of Health within 
the Department of Health arid Human Services (HHS). 
Applied research shows a slight reduction to S8.U billion 
in 1984 even though DOD, the leading support agency, 
increased 13% to S2:7 billion. R&D bbligatibris lo industrial 
firms, including federally funded research arid development 
centers are expected to rise 27% iri 1984 lb $24,6 bijiion. 
These performing sectors arc supported chieny by DOD, 
Universities and colleges were expected to receive a 6% 
increa.se to S5,3 billion in Federal R&D bbligatibh.s iri 
1984. Thj.s performing .sector obtains most of its fUridiiig 
support from HHS. Federal research obligations iri 1984 
are expecled to increase 2% to S5;3 billion for the life 
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sciences; 12% to S3.2 billion for the physical sciences, and 
21% to S482 million for. mathematical arid computer sciences: 
Reductions are planned for erigirieeririg, .4% to S3;5 biilion, 
and the environmental sciences, 3% to $1.2 billion: 

Responsible SRS Organization: 

R&D Economic Studies Section ( R DESS) /Government 
Studies Group 

Institution/Principal Investigator: 

[Iritram Ural] 

Availability: 

Feclera/ Funds for Research unzi Devehpmenf , Fiscal Years 
1983, and J9S4, Volume XXXM, Detailed Statistical 
Tables, NSF 83-319, will be Issued in early 1984 and will 
be available from the Nationa[ Technical InFormation Service. 
Springfield, Virginia 22161, and SRS/Editorial and Inquiries 
Unit. Federat Funds for Research and Developnient , Historical 
Tables: Fiscal Years 1967-84 is unpublished arid will be 
available gratis by November from RDESS/Gbverririierit 
Studies Group, upon request. A final report based bri the 
Volume XXX 1 1 survey will be published early iri 1984. 
Highiigins will be published late in 1983 and available from 
SRS/Editorial and Inquiries Unit. 

PROJECT: 

Federa[ RftD Programs by Budget Function, FY 
1981-83 

Objective: 

To provide a complete overview of Federal R& D program 
planning and to offer a record of amourits requested m the 
1983 budget. Also to afford a view of R&D amounts as 
shares of total budget furictibri amounts, and to provide a 
means of quickly assessirig relative priorities given io various 
R&D functional areas arid various R&D programs within 
the Federal R&D total. To provide a basjs for keeping 
track of subsequerit cbrigressional appropriation actions 
subsequent tb the budgei presentation: The report groups 
approximately 600 R&D programs included in the 1983 
Federal budget by budget function^Tables are accompanied 
by brief de.scriptibris of funding changes for specific programs. 

Method: 

Sources of funding data were reports provided by the agencies 
to the Office of Management and Budget for Special Analysis 
K: Research and beveiopmeni in the 1983 budget, preserited 
iri February 1982, plus agency budget justification dbcuriierits 
prepared for the Congress, and some information prbvided 
irtrorriially by some of the smaller R&D support agencies. 
The data were developed and arranged by budget furictibri 
by NSF/SRS staff, and descriptions of budget changes were 
produced from budget documents. 



Major Findings: 

Total R&D budget authority in the 1983 budget was S4.3J74 
riiillibri, 12% more than the 1982 total of $38,701 million. 
Nearly all R&D growih was focused in the national defense 
area, which showed projected growth of 54,4)2 riiillibri^ or 
20%, 1983 over 1982: An increase of $657 riiillibri, or 12%, 
was .shown for space research and tcchnolbgy with ari 
emphasis on space shuttle flight operations and space scierice. 
A net decrease of 5594 million, or 5%, Tor ribrideferise/ 
nonspacc R&D programs in 1983 Ibllbvved a decrease of 
S952 million, or 8%, in 1982. An increase bf 9% for tbtal 
Federal basic research in 1983, to S5.9 billibri compared 
with an increase of 8% in 1983 for the Federal tbtal excluding 
defense basic research. The share of riatibrial deferise within 
the Federal R&D total was an estimated 61% in the 1983 
budget, compared with 57% iri 1982. 

Responsible SRS Organization: 

R&D Economic Studies Sectibri/Gbvernment Studies Group 



InstitutionVPrincipal investigator: 

[Intrariiural] 

Availability: 

Federal R&D Funding by Budget Function: Fiscal Years 
1980-83. April 1982, and ''Defense beads R&D Growth in 
FY 1983— Energy and Natural Resources and Environment 
Fall Shiivply :\MigMights. m 1982, available 

irbrii SRS/Editorial and Inquiries Unit. 



PROJECT: _ 
Federal R&D Programs By Budget Function, FY 
1982-84 

Objective: 

To provide a cbrilplete overview of Federal R&D program 
planriirig arid to offer a record of amounts requested in the 
1984 budget. Also to afford a view of R&D amounts as 
shares of total budget function amounts, and to provide a 
niearis of quickly assessing relative priorities given to various 
R&D furictional areas and various R&D programs withiri 
the Federal R&D totaL To provide a basis for keepirig 
track bf subsequent congressional appropriation actions 
subsequent to the budget presentation. The report groups 
approximately 666 R&D programs included iri the 1984 
Federal budget by budget function. Tables are accbnipariied 
by brief descriptions of funding changes for specific programs. 

Method: 

Sources of funding data were repprjs provided by the agencies 
to the Office of Management arid Budget for Special Analysts 
k: Research and Development iri the 1984 budget, presented 
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in January 1983, pliis agency budget jiistillcatibn documents 
prepared Ibr the Congress, arid somLe information provided 
ini'ormaiiy by some of the smaller R&D support agencies. 
The data were developed arid arranged. by. budget Function 
by NSF/SRS staff, lind descriptibris of budget changes were 
produced from budget docuriierits. 

iViajor Findings: 

Total budget authority for all R&D programs, as proposed 
in the 1984 budget, is S45,663 millibri, 19% higher than the 

1 983 total of S38,455 milliori. allowing for cbrisiderable 
real growth: This increase contrasts with the 6% increase in 

1984 budget authority in the overall F-ederal budget. The 
1984 budget continued to embody efforts made in the tvvo 
previous budgets to reduce the growth of overall Federal 
spending by eliminating activities that overstep the bbund.s 
of proper Federal responsibilities and restraining growth in 
other areas. I'ederal R&D support was targeted especially 
at national security, basic research; and long-term energy 
technologies, such as magnetic fusion. Within basic re.search 
special emphasis was given to the physical sciences and 
engineering as an aid to national defense and to U.S. 
competitiveness in high technology industries: High priority is 
given in the 1984 budget, as in the 1983 budget, to Improving 
national deferi.sc capabilities. In the three most recent budgets 
consistent real increases have been provided to defense and 
cbrisisterit decreases to energy and natural resources and 
envirbrimeril programs, with the largest decreases directed 
to energy. 

Responsible SRS Organization: 

R&D Economic Studies Seciibri/Government Studies Group 

Institution/ Principal Investigator: 
(Intramural] 

Availability: 

FFdvral R&D Funding by Budge i Function: Fiscal Years 
19^-84, April 1983, available from SRS/Editorial and 
Inquiries Unit. 

PROJECT: 

Federal R&D Funds for the Energy Budget Function: 
FY 1971-84 

Objective: 

To examine the nature and scope of R&D funding on the 
part of the energy-related programs of the Department of 
Energy, the Nuclear Regulatory Commission, and the 
Environmental Protection Agency: To provide a perspective 
on some of the actions taken by four successive administra- 
tibris to meet national energy problems placed within a 
brbader .setting of Federal R&D support. 
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Method: 

Data presented in this analysis are derived frbiii the NSF 
compilations of FcderaJ R&D funding by budget fuhctidh 
for fiscal years 1971 through 1984 excluding plant data. 
These data provide the framework for the di.scu.ssibn of 
support trends and for an analysis of program Inter- 
relationships. 

Major Findings: 

Since the .start of the seventies three funding patterns are 
evident in Federal R&D support to energy; In the 1971-74 
peribd, growth in funding was fairly rapid; although at an 
average rate of 10.9% per year, this still did not represent 
the I'a.ste.st-growing area of R&D investment. In the 1974-80 
peribd, the rate of funding rose to an unprecedented 30:0% 
ahhually, higher than for any other budget function: The 
1980-84 peribd embodied a reversal: based on the 1984 " 
budget, the average annual rate bf decline for energy was 
1 1.4% greater than for any major function. Continued support 
is given tb hUclear prograrii.s of a long-run, high-risk nature 
that are beyond the present capabilities bf private industry, 
as well as tb ba.sic research in the energy sciences. 

Responsible SRS brganizatibn: 

R&b Economic Studie.s Sectibh/Gbvernmeht Studies Group 

institation/Principal Investigatdr: 

[Intramural] 

Avaiiabiiity: 

Federa) R&D Fwidingfor Energy: Fiscaf Year 1971-84. Special 
Report, NSF 83-30i, February 1983, ava from the 
SRS/Editoriai and inquiries Unit; available from National 
Technical Information Service, Springfield, Virginia 22I6I, 
PB 83-2253 1 8, S8.50 (paper copy), S4:50 (microfiche). 

PROJECT: 

Federa[ Support to Uhiversities, edileges, and 
Selected Nonprofit Institutions, FY 1981 

Objective: 

To develop ariiiual data from the Federal agencies believed 
to fund the largest program.s in .support of academic 
.science/engineering (S/E) activities, particularly research 
arid developriierit. 

Method: 

Fifteen agericics received instructibri booklets arid institutional 
Cbde Bbbk.s dellriirig the obligations and disciplines concerned 
fbr FY 1981. There were four data elements: Agency, 
academic iri.stilutibri, di.sciplirie, and activity (R&D, R&D 
plant, facilitie.s/equipmerit, fellbwships/traineeships/training 
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grains, general S/l: siippori, and other S/E arid rioh-S/E: 
aeliviiiesj. Tlie survey was closed but August 1982. 

Major Findings: 

PHIigaii.oiis (h^^^^^ i^'-'^.^'r^ll.^^.g^^ universiiics ^md coiicgcs 

Trmii FY 1980 lo f-Y 1981 deereased by 1 5% in consumi 
1972 (deilaled) dollars, in eonirasi lo an increase during 
the previous 4-year period (.Vr in real icrmsj : Un[versitics 
granting S/L doctoral or equivalcni degrees (including health 
prolessiojial) received four-rifths of all Federal academic 
support. In real-dollar terms, the overall R&.D obligations 
total declined by V'} during the year: 



Responsible SRS Organization: 

R&D licononiic Studies Section (RDBSSj/Universities and 
Nonprorit Institutions Studies Group 

institalion/Principal investigator: 

[intramural] 

Availability: 

"l-cdcral Science/Lingineering [S/Ei Support to Uriiversities 
and Colleges Rose by 6^ in_FY J981; Nori-S/E Support 
Down 25^V,'* Highli^m, NSF 83-306. March 15, 1983. 
available from SRS/Hditorial arid Inquiries UnhyFederal 
Support to Universities, Colleges, and Selected Nonpro^^^^ 
Institutions, Fiscal Year I98U Firial Report. NSF 83-315, 
June 1983. vyill be available from National Technical 
Inlbrmation Service, Spririgficld. Virginia 22161, and rroni 
SRS; Fditorial arid Inquiries Unit. Access to the public-use 
tapes and dociimeritatiori for their Use are described in the 
Data User Guide and Addendum. May 1982 and February 
1983. available from the RDFSS/Universities and Nonprofit 
Iristitiitioris Studies Group. 



PROJECT: 

Federal Support to Universities, Colleges, and 
Selected Nonprofit Institutions, FY 1982 

Objective: 

To develop ahhlial data rrom the Federal agencies beiicvcd 
to furid the largest programs in support of academic 
seience/erigirieering (S/F) activities, particularly research 
and development. 

Method: 

Fiiieeh ageileies received instruction booklets and institutional 
Code Books detlning the obligations and disciplines concerned 
for FY 1982. There were four data elements: Agency, 
academic institution, discipline, and activity [R&D, R&D 
plant, instructional facilities/equipment, Tcllowships/ 
traineeships/training grants, general S/E support, and other 
S/F and non-S/F activities). The survey was closed out in 
June 1983; 



Major Findings: 

NA 

Responsible SRS Organization: 

R&D Economic Studies Section/Universities arid Noriprollt 
Institutions Studies Group 

Institution/Principal Investigator: 

[Intramural] 

Availability: 

The l^nal Report lor FY 1982 will include Detailed Statistical 
Tables, and it is anticipated that it and the flighiighrs [ov 
FY_1982 will be published in 1984, It \vill be available from 
SRS/ Editorial and Inquiries Unit. 



ERIC 



seetien iih fuhdlhg of solence and 

technology 

b. industry 



~30 



ERIC 



fdnding of science and technDlDgy 



35 



PROJECT: 

Comparing Indastrlal R&D Expenditures with 
Selected Corporate Financial Indicators 

dbjeclhc: 

To dcicrminc if there arc ptibiisiicd corporaic finaneiai 
indicaiors ilial can be tised (cither alone or in eonjunciion 
wiih ilie iradiiionai R&D/net sales ratios published by 
NSI'j io provide a belter assessment of the capability and 
w illingness orU.S. industry to invest in research and devel- 
opment, than is currently possible by using R&D/nct sales 
ratios alone. 

iVIcthod: 

Data that are publicly available from the company annual 
reports and from Securities and lixehange Commission I OK 
tbrhis of the largest R&D llrnis in selected industries are 
being exahiihed. and ah individual rirni's R&D expendi- 
tures lor a 10-year period have been correlated to thai llrm's 
net sales, cash llbw. and capital expenditures. Implications 
for the selecled industries as a w hole niay be drawn on the 
basis of data from the firms included in the study. 

Major Finding.s: 

A prclinlinary comparison of the relationship bctweeri in- 
dustrial R&I) expchdilUrcs and corporaic cash How in the 
firms under study reveals that thi.s ratio generally rariges 
between 25'7 and MYr. The results' tend lb cbrinnn ariccdblal 
information that corporations alichipi to keep the grbwih 
of R&b expenditures compatible wiih their butlbbk for 
net sales and/ or profits. 

Responsible SRS Organization: 

R&b liconomic Studies Section 

inslilulion/ Principal Investigator: 

(intramuralj 



Availability: 

A final report is expected to be availabic from SRS/Lfdi- 
toriai and Inquiries Unit at the end of 1983: 

PROJECT: 

Develojiinjg Strategies for Augmenting Response to 
the NSF Industrial R&D Survey 

Objective: 

To dcterhiihc whether the rate of respbnse tb the vbluhiary 
section of the NSK annual survey bf industrial research arid 
development can be improved by examining the ralibriale 
used by llrnis in deter mining the extent to which they chbbsc 
to participate In nonmandatory gbvernnicnt surveys. 
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Method: 

The prbjeel will iriclude 10 site visits by TARP, liic,. and 
the NSi- bivisibri of Sciehce Resburccs Studies (SRS) staff 
tb major R&D perfbrmers. Oh the basis bf Uiese visits, 
preli 111 i nary models bf the respbhse decisibh-riiakihg process 
\\ill be deyeloped. Abblit 80 telephbhe ihtervie\vs With bflleials 
in other firms \vill then be ebndUcted by TARP aiid SRS 
staff. TARP \vill suhiniarize these findings in a llhal report 
and include recommendations for feasible strategies that 
could motivate the key decision makers to encourage their 
companies to increase participation in the voluntary portion of 
the survey: 

iViajor Findings: 

M'A 
^. 

Responsible SRS Organization: 

R&D Economic Studies Section/ Industry Studies Group 

Institution/ Principal Investigator: 

TARP. Inc./john A. Goodman 

Availability: 

Report expected to be eoniplcted in summer 1984 and 
available in the SRS/Industry Studies Group. 

PROJECT: 

Estimates bf Cbmpariy-funded Industrial R&D 
Expenditures for 1983-84 

Objective: 

To provide estimates of companies' own financing of research 
and development in major industries for 1983-84 and to 
identify such factors as the Economic Recovery Tax Act 
(ERTAj of 1981 that wijj affect the funding of these activities. 

Method: 

The report is based on information obtained from two 
major sources: (1) Mail responses to an inquiry sent to the 
members of the NSF Industrial Panel on Science and 
Technology, and (2) interviews with R&D officials repre- 
senting Urnis in the major R&D-perforniing industries. Of 
the 97 corn pa ny representatives contacted during ApriUuly 
1 98 3 . r ep I i es w e re re ce i v ed f ro m 76 . The res po n dent .s we re 
asked to estimate the growth, if any. in company-funded 
R&D expenditures during 1983-84 over the previous years, 
and tb identify th^ factors they believed to be responsible 
any changes. They werejijso asked to assess the cITect 
of R&D lax credits from ERTA on their R&D budgets. 

Major Findings: 

Total eohlpariy-fuhued expenditures for research arid 

31 



36 



fuhdihg of science and technology 



dcvclDpiiicnt in the United States are estimated to be S43 
biilion in 19S3. an iiierease of about 9% over 1982. As of 
mid-i9S3. iiiost eompany R&D blTieials are aritieipatihg a 
higher rate ofgrowth in researeh and deveropmeht for 1984. 
resulting in aii estiiiiated inerease of 1 1% in eompany-juhded 
R&D aetivities over 1983. Limiting faetbrs behind these 
overall R&.D expenditure growth rates are eebhbmic Uh- 
certainty. lower profits iii 1982. arid the Tear of the return 
1)1* high iiiterest rates. Accbrdihg to 37^'r> of the respondents. 
theijL R&D budgets were ihnuerieed by the R&D tax eredit.^ in 
HRTA. R&D direetbrs said the tax eredits were beneficial 
iii iiiaiiitaihing R&D budgets during the reeent corporate 
ebst-euttihg period and in accelerating the timing ofccrtain 
R&D pri>jects already underway. 

Responsible SRS OrganizatlDn: 

R&D [:coh()niic Studies Section/ Industry Studies Group 

Institution/Principal Investigator: 
[Intramural] 

Availability: 

f1i}ihii^his should be available from SRS/ Elditorial and 
Inquiries Unit in late 1983. 



Miie: I) iicohomie Inforniution Services ( hi S): 2 j University of 
Pehhsylvahia/SRi i ntcrnationai/ Bureau oi* Census: 
Strategic Plahnihg Institute: and 4) Bureau of Labor Statistics 
employment data. TARF concluded that only the LIS data 
set held sulTieicnt potential for immediate i'ollowup. For 
I:iS» establishment data can be aggregated to derive essentially 
the same **cnterprisc data" as those available i'roni Ceiisus. 

Also included in the report are suggestions lor improving 
the industrial R&D survey that were made by sonic of the 
olTicials interviewed. 

Responsible SRS Organization: 

R&b Bconomic Studies Section/Industry Studies Group 

institution/Prlncipai Investigator: 

TAR P. Inc. 

Availabliity: 

An E^aminatuyn of Possihle Uhka^es Between dye National 
Sdence Fouyula (ion's Industrial Data Set and Other 

EcohonucJData Bases. Final Report: available from the 
National Technical Iriformatibn Service. Springfield. Vir- 
ginia 22I6L PB 83-1 3276 L SI 0.00 (paper copy). $4;50 
(microfiche). 



PROJECT: 




R&D Ecbnbiinic Data 



Objective: 

To develop an internally consistent data bank for exploring 
relationships between industiial R&D expenditures and 
the economy: 

Method: 

Specifications for a user-oricntcd data set were developed, 
and an inventory of alternative R&D data bas:es was taken. 
Each data base was evaluated in terms of its validity, 
rcliabirity. compatibility with other data sources, arid 
usefulness. Alternative strategies for augriientirig the NSF/ 
eeiisus industrial R&D data base were developed through 
the use of other data bases or through miribr riibdificatibris 
of existing data collection procedures. Duririg the course of 
the study, information regardirig specific details of these 
.data bases were obtained from goyerririierit agericies. trade 
associations, and corpbratipris. The feasibility study can 
provide a basis for the dcvelbpriierit bf an integrated set of 
industrial R&D and econbniic data bases. 

Major Findings: 

After examining 18 data bases. TARP recommended that 
all but 4 be eliriiiriated frbrti consideration at the present 
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PROJECT: 

Research and Development in industry, 198! 
Objective: 

To provide data bri the resburces allbcatcd to research and 
development by dbniestic firms'. These statistics arc published 
annually and prescrited histbrical trend information in 
additibh tb currerit survey-year data. 

Method: 

The ahriual survey bf industrial research and development 
is cbriducted by the Bureau of the Census for NSF: Companies 
surveyed are selected from a sample thaj consists of 15.000 
cbrii panics. All manufacturing and selected nonmanufaeturing 
companies with 500 or more employees are surveyed every 
year: those with fewer than 500 employees are surveyed at 
rai^^s depending upon the industry and the amount spent 
on research and development: hi the absence of respondent- 
distributed data, the Census Bureau estimates data in 
accordanee with past performances and industry averages. 



Major Findings: 

Industrial firms reported expenditures totaling 552 billion 
in I98j: 17% above the 1980 level. After adjustiiierit lor 
Inflation, the 1981 increase was 7%. well above the 5.4% 
average annual rate ofgrowth registered between 1975 arid 
j980: Conipanies' own financing, which accbunts for two- 
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thirds of total industrial R&D expenditures; rose 6% in 
cdlistaiit dollars during 1981, that portion ofindustriai 
research and deyelopnierit supported by the Federal Gov- 
errinieht rose 7"^' in con slant dollars. Companies in ihc 
aircraft and missiles imJustry reported the highest overall 
percentage ihcrease^27^'f in current dollars— in 1981 R&D 
^uljay^-. This.gairi is largely attributable to an acceleration 
in R&D flmding Hy the Deparlnierit of Defense. Over half 
;i illillioh R&D scientists aiid engineers vvcre employed by 
cbnipahies in January 1982, a gain b\' 5% over the January 
1981 level. 

Responsible SRS Organization : 

R&D t-conomic Studies Seclioh/Ihduslry Studies Group 

InstitDtion/ Principal Investigator: 
[intram urai] 



Avatlabiiity 

"Company and Federal Support Produce 17% Industrial 
R&D Spending Increase In 1981, " Highfighrs, NSF83-3I3. 
August 8, 1983. available from SRS/ Editorial and Inquiries 
Unit, it is expected that the Detaiied Sturisucui Tuhies and 
Final Report will be available in early j984 from SRS/ 
Hditoria! and Inquiries Unit. 



PROJECT: 

R&b Expenditures in the Service Industries 
Object ive: 

To develop better estimates of current service sector R&D 
expenditures and to recommend methodology for con- 
tinued improvement in the measurement of service sector 
R&D activities; to provide some insight into how R&D 
funding levels and performance are determined by service 
sector managers. 

iVIethod: 

The research will be developed In three phases: (Ij R&D 
managers from firms in five service industries will be 
interviewed in an attempt to understand the process behind 
their R&D expenditures — i.e., what determines whether their 
needs will be satisfied internally or externally, who eventually 
does the research arid development, etc.: [2j Extant public 
data of 100 rii an u fact u ri rig cprii panics _ will be apalyzeH to 
estiriiate the proportibri of their R&D experidi'ures that 
might be rrio re appropriately classified as service sector 
R&D; arid (3) The firidirigs will be iritegrated to provide 
insights into Ihe pbterilial impact of the service sector on 
Ibtal research arid develbpmerit, as vvell as to develop 
methodological sUggestibris desigried tb iriiprbve data 
colleclibn on the R&D activities bf the service iridlistries. 



Major Findings: 

NA 

Responsible SRS Organization: 

R&D Economic Studies Section/Industry Studies Group 

institution/ Principal investigator: 

Cooper and Company 

Availability: 

Report expected to be available early in 1985 from SRS/ 
Iridustry Studies Group. 

PROJECT: 

Trends ill Ihdustriai Basic Research Expenditures 

Objective: 

To examine trends and provide estimates of spending by 
companies of their own funds on basic research and to 
outline the factors that have affected or will be affecting the 
funding of basic research projects in 1 98 1 and 1982: 

Method: 

The report was based on information obtained from two 
sources: {J j Mail respbrises to an inquiry sent to the members 
of the NSF Industrial Panel on Science and Technology, 
arid [2) interviews wUh other R&D officials representing 
firrris in the rriajbr R&D-performin^g industries,, The re- 
spbriderits were asked tb estirriate the grbwth, if any, in 
CO rii pa riy- fu rided basic resea rch ex peridi tu res b ver t he p rev ibus 
year for 1981 arid 1982 arid tb describe factors they believed tb 
be res pb risible for a riy chariges. 

IVlajor Findings: 

Funding of basic research by industry slowed iri 1982 except iri 
the chemicals industry where there is a special emphasis ori 
biotechnology, particularly genetic igineering. Industry is 
increasing its funding of basic research by universities and 
colleges because of an apparent shift of academic goals to 
areas of greater interest to industry, new developments in 
biotechnology, and a recognition by many firms that a 
byproduct of academic research is the training of scientists 
and engineers for industry: 

Responsible SRS Organization: 

R&D Economic Studies Section/Industry Studies iSroup 

Institution/ Principal Investigator: 

[Intramural] 

Availability: 

Trends to 1982 In Industrial Support of Basic Research. Fi nal 
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Report, NSP 83-302. available rrom SRS/ Editorial and 
Inquiries Unit. 

PROJECT: 

Venture Capitai Investnient In Smaii, High-Tech- 
nology Cdmpariies 

Objective: 

To estimate the venture eapitai industry's total annual 
funding of small conipanles. to estimate the funding of high- 
technology companies, and to distribute the funding by 
Held of technology. 

Method: 

Use of a data base collected by the Venture ticonomic^ 
pany covering new jlnancing by venture capital companies. 



IVIajor Findings: 

Verit_ure luridi.iig .iriereased markedly from the low in 1975 
to 198U. The liigh-techriblbgy share has scarcely changed. 
Cbmputer-rLMated firiahcirigs are the nlost frequent, but 
ehergy-related furidirig increased notably from 1975 to 1980. 

Responsible SRS Organization: 

Seiehce Indicators Unit 

Institution/Principal Investigator: 

Venture Economies/Morman D. Fast 

Availability: 

Vennrre Capiraf fmvstmejtts wid S?>mH, High'Techfwiogy 
Compames: A Mvusur^ of the HiglhTechnoiogy Sniali Busi- 
ness Sector, is available for inspection in SRS/ Science 
indicators Unit: 
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PROJECT: 

NSF Baseiihe Survey of Major Academic R^arch 
Iristruinehts In Academic Settings 

Objective: 

To develop quariiiiaiive iridicaiors or the status of, and 
heed lor, eqiiiprneril for scieritific research in U.S. universities 
and colleges through a rialibrially representative survey bl* 
higher educatibri iristitulibris. 

Method: 

The coniractbr will cbriduei a stratified probability sarripie 
01*43 universities from a Universe of the approxirrialely 160 
lurgcst academic R&D perrbrmers. Phase 1 of the survey 
will subsaniple departments within universities in the physical 
and computer sciences and engineering, cbllectihg inTormatibri 
on equipment costing at least 510,000. This study is based 
on the *Mnstramentation indicators Feasibility Study'' 
compietcd for NSF by Westat, Inc., in early 1982. Phase 11 
oi* this projected 3-year study will subsample departments 
within universities in the biological, agricultural, arid 
environmental sciences: 

Major Findings: 

NA 

Responsible SI?R Organization : 

R&D Hconbmic Studies Section/Universities and Nonprollt 
Institutions Studies Group 

Institution/ Principal Investigator: 
Westat. Inc. /Lance Modes 

Availability: 

'/Universities Spent 6% oT Separately Budgeted R&D 
Experidiiures for Research Equipment in \9S0,'\njghJighrs, 
NSF 82-316, June 14, 1982, available From SRS/Editorial 
arid Iriquiries Uriit. Other publications resuLtrng From this 
survey are prbjccted to be available from SRS/Editorial 
and Inquiries Uriit during 1984. 



PROJECT: 

Comparative Trends in Academic Research Capacity 
Among Major bisciplihes 



Objective: 

To analyze trends in the patterns of academic R&D spsndirig 
and personnel utilization among the major scientific arid 
engineering (S/E) discipjines for the period 1977/78 to 
i 980/8 i in a special study. 
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Method: 

To merge Several data bases related to academic S/E resources 
in order tb create arid cbriipare iiidicatbrs bFacadeiiiic research 
capacity. Several data elchierits are being analyzed and 
compared for each discipline: Level bf R&D spending, ratio ol* 
^.^.^^ ^P^*"^''''ir t<> prblessibrial stalT size, utilization, bl* 
''^^'^^^''^h assistants, level of federally llriariced R&D 
spending, extent of shifts betweeri teaching arid research 
activities, and trends in enrbilmerit arid degrees granted. 

Major Findings: 

NA 

Responsible SRS Organization: 

R&D Economic Studies Section/Universities and Nonprodt 
Institutions Studies Group 

Institution/ Principal Investigator: 

[Intramural] 

Availability: 

The special study is expocted to be published during FY 
1984 arid will be available from SRS/Editorial and In- 
quiries Uiiit. 

PROJECT: 

R&D Funds in Academic Science and Engineering, 
FY 1981 

Objective: 

To collect annual data from academic iristitutibris spend- 
ing over $50,000 for separately budgeted research and 
development. : 



Method: 

• FY 1981 data were tabulated and analyzed based on responses 
to questionnaires from 86% of the 563 institutions and their 
affiliated lederally Unanced R&D centers: There were several 
data elements: Source of support, amount allocated to basic 
research, both total and federally financed R&D expenditures 
by discipline. researchequipnient expenditures from separately 
budgeted R&D funds by discipline, and capital expenditures 
for- scientific and engineering (S/E) activities. The survey 
was closed but in August 1982. 

Major Findings: 

Academic separately, budgeted R&D expenditures in FY 
1981 iri cbristarit 1972 [deflatejdl dollars increased 2% over 
FY 1980. Federally funded R&D support showed a \% 
cbristarit-dbllar iricrease during the same time. Industry 
fUridirig bf academic research arid development was up by 
10% iri cbristarit dollars. Academic basic research expenditures 
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increased by 3% in constant dollars; accounting for two- 
thirds brail academic R&D activities. Expenditures for S/E 
research equipment accounted For about 6% of total academic 
R&D spending. 

Rcsponsibie SRS Organization: 

R&D Hcbhoriiic Sludie.s Sectidn_[RDESS)/Universities and 
Nbriprbfit rn.stilutibris Studies Group 

Institiitibn/Principal Inve^^^igator: 
[Ihtrahiural] 

/Availability: 

**Real Growth Rate of Academic R&D Expendilure.s Slowed 
to 2% in FY 1981/' nighlights, NSF 83-304, March 21, 
1983. availabie from SRS/Editorial and Inquiries Unit; 
Academic Science /Efiginee^^^^ RdD Funds, Fiscal Year 
mi. Detailed Statistical Tables, NSF 83-308, June 1983. 
Siational Technical Information Service, Springfield, Virginia 
22161. PB 83-228213, $16,00 (paper copy), S4.50 (micro- 
ilche): also available from SRS/Editorial and Inquiries Unit. 
Access to the public-use tapes and documentation for their 
use are described in the f>uja User Guide and Addendum, 
May 1982 and February 1983^ available from the RDESS/ 
Universities and Nonprofit Institutions Studies Group. 

PROJECT: 

R&D Funds in Academic Science and Engiheering^ 
FY 1982 

Objective: 

To collect data frbrii acaderiiic institutions spending over 
S50.000 for separately budgeted research arid develbpmerit. 



Method: 

Five hundred, sixty iristitutibris arid 19 affiliated federally 
finariced R&D centers received the question riaires for the 
FY 1982 survey. There were several data ekmerits: Source 
of support,, ariipurit al Ideated to basic research, both tbtal 
arid federally ilriariced R&D expenditures by discipline, 
research ecjuipmerit expenditures frbrri separately budgeted 
R&D funds by discipline, arid capital experidilUres for 
scieritifjc arid erigirieeri rig activities. The survey was clbsed 
bill iri Jurie 1983. 

Major Findings: 

NA 

Responsible SRS Organization: 

R&D Economic Studies Section/Universities and Nonprofit 
Institutions Studies Group 

institution/Principal Investigator: 

[intramural] 

Availability: 

It is anticipated that Detailed Statistical Tables will be 
published by summer 1984, and will be available from 
SRS/Editorial and Inquiries Unit. 
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PROJECT: 

Construction of Price Indexes for R & b Inputs 
Objective: 

To develop a sci or price indexes for industrial R&D 
expenditures lor use in economic analysis and policy research. 

Methbd: 

The study will bujld on previous work in the area for the 
years 1969 arid 1979 to obtain price indexes For a sample of 
firms in eight iridustries lor I98D, 1981, and 1982. Indexes 
in lour other industries will also be developed. An evaluation 
of varibU.s RcSiD price indexes based on proxies will also be 
undertaken as well as ari investigation of the factors re- 
sponsible for differences among R&D inputs in their rate 
of price increase. 



45 

Major Finiiings: 

Responsible SRS Organization: 

R&D Economic Studies Sectibri 

Institation/Frincipal Investigator: 

University of Pennsylvania/Edwin Mansfield 

Availability: 

Expected date of publicat'-^n: July 1985. 
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PROJEeT: 

Gbriference on Methods for Measuring technoiogicai 
Progress 

Objective: 

To bring together experts who wijj discuss and compare 
various methods lor measuring the advance in individual 
technologies with time: 

Method: 

A workshop will be held at which papers will be presented 
and discussed. The workshop coordinator will prepare a 
report that will include the presentations and summaries 
of the discussion together with an evaluation of the indi- 
vidual methods. 

Major Findings: 

NA 

Responsible SRS Organization: 

Science Indicators Unit 

Institution/Principal Investigator: 

University of Daytbh/Jbseph P. Martinb 

Availability: 

Final report will be obtainable in early 1984 frbm the SRS/ 
Science Indicators Unit. 



PROJECT: 

beveiopmeht of Indicators of Teelihblbgical Inno- 
vation Using Patent Examiners' Citations 

Objective: 

Tb develbp indicators that differentiate between patents 
that are significant technically or commercially, and those 
that are le.s.s sb. 

IVlethod: 

Each patent was weighted by the number of times it was 
cited by examiner.s of subsequent patents. All examiner 
citations as.sociated with patents issued during the 1970-80 
period were tabulated to determine which patents issued 
dnring the 1970-77 period Were ambrig the hibst frequently 
patents were grbuped iritb 55 p^rbduct 
ilelds and were disaggregated by nationality (U.S. vs. foreign) 
of inventor and owner. Interviews were cbhducted with 
patent examiners and; for a sample of patents, analyses 
' were made of the complete files. 



Major Findings: 

Phase I of this project demonstrated that the commercial 
or technical importance of a patent |s likely to be related 
to. the frequency with which it is cited: those patents cbh- 
sidered irriportarit were cited two and one-half limes more 
bfteri on the, average than the randomly-selected control 
set. Phase II showed the product fields in which U.S.- 
brigin patents were relatively highly cited in 1977, as well as 
the fields in which the citation rate was below the rate for 
fbreigri-brigiri patents. 

Responsible SRS Organization: 

Science lildicatbrs Unit 

Institution/ Principal Investigator: 

Computer Horizons, fric./Mark P. Carpenter 



Availability: 

Deveiopmem of ReJTned Tndrcarors aj TechnoTpgy InMmtion 
Usf?ig £:^ammers Cilan'ohs in the Patent Ftle— Phase I, 
Natjonai Technical Information Service, Springfield, Virginia 
22161, PB 82-101833, $6.50 (paper copy), $3.50 (micrp- 
nchej: Mark P. Carpenter, Francis Narin, and Patricia Woolf, 
"Citation Rates to Technologically Important Patents,'' 
l^orld Patent hifDrniation, Voi. 3, No. 4, 1981, pp. 160-163. 
Development of indicatv^rs of Tech nolo ical Innovation Using 
Patent Examiners' Citations, Computer Horizons, Inc., 1983. 

PROJECT: 

The Measarement of TechnDlogical Change 

Objective: 

Tb extend the author's previous work so as to develop a 
methbd of mea.suririg technological progress. To apply the 
methbd lb digital cbrriputers, farm Jlractors, and electro- 
micrbscbpes of similar instruments. To compare the results 
with those obtained by using other rriethdds. 

Method: 

^^'"^^^^ ^*^^^"*^'osyi determine surfaces bf constant proba- 
^j'j^y /^^"^'^y terms of the perrbrmarice variables. Determine 
the distance between surfaces prbbabilistically by an appli- 
cation of discriminant functibhs. This di.starice represents 
the amoant of progress frbm one surface tb aribther. 
Diniensionai analysis will be investigated as a way bf reducing 
the number of variables to be studied. 

Major Findings: 

NA 

Responsible SRS Organization: 

-Science Indicators Unit 
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Institutibh/ Principal Iiivestigatbr: 

New York Uriiversity/Devehdra Sahal 

Availability: 

Fiiial Report is expected in spring 1984. 
PRDJEGT: 

Measuring Technofogical Progress Through Tradeoff 
Surfaces 

Objective: 

To develop a measure oi* level of technological perrorriiarice 
for tcchnoiogics that are characterized by more than one 
performance characteristic: to extend an existing rriethod 
lor this purpose. To apply the method to three techridlbgies 
probably to be .selected From among computers. Jarrh tractors, 
liquid iuel rocket engines, electric arid aircraft generators. 

Method: 

i'or each technology, group the devices into sets that are 
equjvalerit in perlormariee. Fit each set with a tradeoff 
.surface in inultidiriierisibrial .space. Define a distance mea.surc 
betweeri the .surfaces that will represent the degree of progress 
fro hi one to another. 

IVIajbr Findings: 
NA 

Respdasible SRS Orgahlzatioh: 

Science Indicators Unit 

IristitUtidh/PrlncJps&l Investigator: 

Univcrs' y of Dayton/Joseph P: Martino 

Avairabliity: 

I-inal report is expected in spring 1984. 



PROJECT; 

Measuring Technical Change Through Product 
Attributes 

Objective: 

To exlem.' the irivestigatbr\s previously developed method 
ofiiicasuririg the progress of a given technology over time. 
The inelbbd cbrhbirie.s the iriipbrtaht quantitative features 
of the tA:chriblbgy intb a .single index. To apply the im- 
proved hiethbU lb jet engines, airframe.s, and aircraft, and 
tt) hiillihg hlacll/hes. 
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Method: 

An R&b production function; a cost function; a demand 
function, and a profit function will be developed arid theri 
integrated into an overall decision model. Various curve- 
fitting techniques for estimating the technological trerid 
equation from the model will be studied. 

IViajor Findings: 

NA 

Responsible SRS Organization: 

Science indicators Unit 

Institution/Principal Investigator: 

Rand Corporation/Arthur Alexarider 

Availability: 

Final repbrt is expected in spring 1984. 
PROJECT: 

Patenting in the United States by Various Countries 
in Various Fields of Techndldgy 

Objective: 

To provide current and time-series data on patenting in the 
United States for 55 product fields and iO designated 
technology fields, analyzed by country of origin, .sector of 
patent owrier, year of patent appilcatlon, and year of 
patent grant. 



iVlethod: 

Data are based on the computer Hie of pat_eritirig data of 
the Ofilce of Technology As.sessriierit_arid Foreca.st. They 
are converted from the Patent Office Cla.ssificatibri system 
to the Standard Indu.strial Classillcatibri .sy.sterri for 55 product 
fields, by a computer program. 

iVlajor Findings: 

Data covering the years 1963-81 show the increasing 
iriipbrtarice bf foreign inventions and some decline In 
patenting by U.S. industry. 

Responsible SRS Orgahizatidh: 

Science liidicator.s Unit 

Ihstitutidh/Prihcipal Investigator: 

Office of Technology Assessment and Forecast, U;S, Patent 
and Trademark Office/John F: Tcrapanc: 



Availability: 

Final report is expected in summer 1984. 
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PROJECT: 

Patent Office Cdncdrdahee Review and Workshop 
Objective: 

To updulc and improve the **cbncbrdaric^^ the ebmputer 
program developed by the Patent Office to cbrivert paterit 
counls classified in terms of the Patent Office classification 
system to the Standard industrial Classificalibri. 

Method: 

Complete documentation for the concordance vvill be 
developed and studied. A workshop of experts iri the use of 
patenting data vvill make criticisms and suggestions. A final 
report to NSF will summarize these steps and make recom- 
mendations rpr changes in the concordance: Changes agreed 
upon will be implemented. 

Major Findings: 

NA 

Responsible SRS Organization: 

Science Indicators Unit 

institution/Principal Investigator: 

Office of Technology Assessme riband Forecast, U.S. Patent 
and Trademark Office/John P. Terapane 

Availabiiity: 

Final report wijj be available iri sumriier 1984 from the 
SRS/Science Indicators Unit. 

PROJECT: 

Relative Share of World Patents in National Patent 
Markets 

Objective: 

To study the relative techriical advantage of the United 
States, us repre.sehted by patenting data, in comparison 



with West Germany, Japan, the United Kingdom; and 
Fraiice, iri various product fields arid in two tinic periods: 

Method: 

The iriterhaiidhal patent file provided by Derwcnt wiil be 
Used to determirie the rates of patenting by these countries 
in various recipierit countries in 1975-77 and 1980-82 in 
each of five R&D-iritensivc product fields. Revealed Ad- 
vantage indices will be calculated and plotted to show the 
areas of U.S, streriglh arid weakness and changes iri 
those areas. 

iVIajor Findings: 

NA 

Responsible SRS Orgahlzatioh: 

Science Indicators Unit 

Institution/jPrincipai Investigator: 

Office of Technology Assessment and Forecast, U.S. Patent 
and Trademark Office/John F. Terapane 

Availability: 

Final report, will be available in summer 1984 from the 
SRS/Science Indicators Unit. 
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PROJECT: 

Co^Citatidn Cluster Development as Science 
Indicators 

Objective 

To develop a new indicator of scienllnc progress based on 
co-citatidh cluster analysis methodologies. 

iVIethdd: 

Co-citatibh clusters drawn from the Science Citation inde:^ 
data base are beirig screened to determine year-to-year 
continuities. Quarititative characteristics of these clusters 
are being studied to moriitbr irripdrtant developments in 
research specialties, as reflected in the research literature. 

Major Findings: 

NA 

Responsible SRS Organization: 

Science indicators Unit 

Institution/ Principal investigator: 

Institute for Scientific Informution/H. Roberts Cdward 
Availability: 

Final report is expected in early 1984: 
PROJECT: 

Cross-National Biblidmetric Cbmparisbhs 
Objective: 

To cxaniine dilTcrences^ in the bibliometric characteristics 
pr research papers from different countries, field by Held, 
in order to see if these differences significantly affect the 
interpretation of current publication and citation indicators. 

Method: 

Biblionietric analyses will be conducted on publications 
from 15 countries using the Science Cilulion inzie:< source 
tapes. All of the citation data to be used in the cross-country 
analyses will be developed from the exact-matched citation 
tapes. The project will provide several new indicators of the 
output df research including the rapidity of a nation's use 
of research results in subsequent research, international 
differences in the use df basic research findings In applied 
research, and changes in the quantity ofresearch described 
in the average repdrt. This project will also test some of 



the dpefatirig assumptibris that uriderlle the h'terature indi- 
catdfs Used in the Science Indicators reports. 

Major Findings: 

NA 

Responsible SRS Organization: 

Science Indicators Unit 

Institution/ Principal Investigator: 

Computer Horizons, Inc./Fraricis Nariri 

Availabiiity: 

Final report is expected In fall 1983. 



PROJECT: 

Updating arid Mairitaining Bibliometric Data Series 
Objective: 

To update the statistical data set of scieritific and technical 
iiterature indicators used in the Science Indicators reports 
^^}^^ Science Board, arid to prejDare an analytic 

r^P*^'"^ technical aspects df the indicators 

methodology: 

Method: 

Data from the Science Citation Index Issued by the Institute 
for Scientific Information wijj be compiled into measures 
and indices of scientific and technical publicaiidns arid 
citations. Data will be disaggregated by field and subfleld, 
by countries of authors and of journals, by levels of research 
ibasic arid applied), and b>^U:S: R&D-performing sectdrs. 
They will also show the most active institutions in each 
sector, arid cooperatively authored arti-^ ?s: 

Major Findings: 
NA 

Responsible SRS Organization: 

Science Indicators Uriit 

Institution/Principal Investigator: 

Computer Hdfizdris, iric./Mark P. Carpenter 

Availability: 

Final report will be obtainable iri sumriier 1984 from the 
SRS/Scicnce indicators Uriit. 
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PROJEGT: 

Tlie RelatibiisHip of Agricaltural Research and 
Deveioptiieiit to Selected Socioeconomic Change iii 
the Farm Sector 

Objective: 

To examine the impact of agricultural research arid devel- 
opment on selected characteristics of the U.S. farrii sector 
and to assess the validity and reliability of various agricUl^ 
turul R&D indicators such as expenditure arid scieritific 
personnel data. 

Method: 

The research will focns on possible relationships between 
research and development and changes in farm commer- 
cialization and concentration and in the farm labor force 
for the Nation as a whole. The project will examine difTcrent 



types of R&p output, levels of effort to diffuse such outputs, 
and the resultant effects. A comprehensive iongitudiriai data 
set will be created for research and devejopment in the 
agricaltural sector for the postwar period ( 1 948-79). 

Major Findings: 

NA 

Responsible SRS Organization: 

Science indicators Unit 

Institution/Principal Investigator: 

University of Kentucky Research Foundation/Lawrence H. 
Busch 

Availability: 

Final report is expected in early 1984. 
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PROJECT: 

Assessment of Science: the bevelbpmerit and Testing 
of Indicators of Quality 

ObjecMve: 

To examine comprchchsivcly a major dimension ofscience 
that has noi bcx^n umenable lo the development of indicators, 
aliiuuigh it is widely lelt to He a signilicant aspeet— quality^ 
f u cxpiorc the conversion ofexisting quantitative indicators 
into indicators of the quality of seieiice. 



Metbod: 

A ycar-joiig series of monthly seminars, coupled with special 
commissioned papers, will lead to the identilication ot 
indicators that will be evaluated by representative scientists 
and nonscientists. Results will be released in a collection of 
essays, research papers, and book-length hionbgraph. 

jVIajdr Findings: 

NA 

Responsible SRS Organization: 
Sciehce Indicators Unit 

Instirutibri/Principal Investigator: 

Harvard University /Gerald Rolton 

Availability: 

''On Dcvclopihg Indicators of Quality in Science and 
Tcchnok)gy/\SpeciaI Issue ol Science. Vechnofogv mid Human 
yuhres. Vol. 7 (Spring and Winter 1982). 



PROJECT: 

Attitudes of the Attentive Public and of Nongov- 
ernmental Policy Leaders Towards Sciehce and 
Technology 

Objective: 

To produce survey data on the attitudes toward science 
and technology i^l* several groups, including opinion leaders in 
science and technology |S/T) policy ouLside ihe Govcrnniehi 
and the portion ol' the public that is most interested iii aiid 
ihibriiied about S/T issues, 

iVleUiod: 

T\v() i|iiesiiohiiaires were designed, partly overlapping the 
one used iii the 1 97^; national survey lor .9r/m'P //7i//Vw^ 
with the iialiohwide survey conducted by telephone. 
Kespohses were coriipared with those from the 1979 study: 



iVIajdr Findings: 

Ophllohs wcTc obtained Irbm samples ol' the broad pabllc, 
an /'attentive public" knowledgeable about and interested 
in S/T issues, a pblehlially aiienlive group, and opinion 
leaders in S/T policy buiside ihe G_bvernment. The attcntives' 
assessment of the beiiellis irorii S/T \vas Found to be even 
more favorubie than that of the general public, with potential 
attcntives ruliing in betweeri. Policy leaders are still more 
f vorabiy disposed and have a greater prercrence lor basic, 
as opposed to applied, research. 

Responsible SRS Organizatibn: 

Science indicators Unit 

Institution/Principal Investigator: 

Northern Illinois University/Jon D. Miller 

Availability 

Final Report will be obtainable in early 1984 tVom the 
Principal Investigator. 



PROJECT: 

Examination of New Science and Technoldgy 
Indicators 

Objective: 

To exahiirie the Icasibility of expanding the collection, 
analysis, and dissemination of information that can serve 
as new indicators of industrial innovative activity. 

Method: 

The investigator will review the literature on models of the 
innuvation process in various sectors and circnmstances. 
Aficr developing a general model, including a preliminary 
set of indicaLOrs. the Icasibility of collecting data and 
inibrmation I'or each of the trial subset of indicators will be 
examined through interviews with a small number of R&D 
officials in industrialjirhis. The inlbrmation obtained from 
these discussions will then be used to refine the trial Indicators 
and to identiiy a small subset. A Ilrial test using a mail 
survey will be cr)ndacted and the results, including the final 
set of indicators, will be di.scussed in the final report. 

Major Findings: 

li is possible io design u variety of nc\v indicators of industrial 
innovation, and it is also jcasible to collect t!:- data needed 
to construct such indicators via a mail survey bijhdustrial 
lirnis. Although problems regarding .some of the 17 indicator 
cjuesiibh.s used in tltc survey remain lo be solved, the survey 
results argue strongly in lavor of further data colleclibh lor 
the iiew iiidicatbrs. 



49 



64 



outputs arid impacts 



Responsible SRS Organization: 

R&D Hcbribhiic Studies Section/indastry Studies Group 
Institution/ Principal Investigator: 

Massiiehusetts institute of technology/Christopher T, Hill 
Availability: 

Ah txecutivc Summary of the fuii report. New IncUcators 
of lMustrtai Imovaiiow, will be avaiiable in fall 1983 from 
SRS/Hdilbrial and inquiries Unit: 



PROJECT: 




Objective: 

To delnic and begin to measure the extent of interdiseipliriary 
scientiilc research. 

iVlethod: 

A sample of 285 "Classics" articles described in Current 
CovmYn (198ij was examined lor apparent iriterdiscipiiharv 
research. Eleven interdisciplinary articles were chaseri aiid 
data compiled showing the number of times each classic 
was cited during the 10 years subsequerit lb publicatibn. 
and the name of the journal in which the article citing the 
classic was published. The secbrid cbriipbrient bf the project 
sought to determine whelher it is pbssibie to disiingaish 
disciplinary rroin interdisciplinary jbUrhals. Two journals 
were selected from each bf 10 science a rid engineering areas, 
and from these journals 383 article.s were drawn for analysis: 
A rticles were analyzed fbr the nuriiber of authors per articic\ 
"ipterdiscipliriaririess" bf the article, and subject classification 
of the references found iri the article. The third component 
bf the project was the application of the most promising 
journal-based iridicalbr tb a broader set of journals. 

Major Findings: 

Using the Institute for Scientific Information's subject 
categories, the investigators I'oand a median of 39% of the 
cilalibris tb the "Classics" articles to be in the same subject 
categbry as the article: The strilcing ilnding was that the 1 1 
articies were extremely idiosyncratic with respect to the 
amount of cross-category citing and the patterii over time. 
The analysis of scientiilc journals yielded an indicator bf 
"cross-categorical relcrcncing." a nieasurc of the percentage bf 
rei'ences outside a journal's subject category. Applicatibri 
of this indicator to a selected set of journals iri three areas 
(toxicology, demography, and operatioris research/riUin- 
agement science) for the years 1976 arid 1982 revealed 
remarkable stability over time, suggestirig that a sinlple 
aigoritlini arid formula can be used bri available data tb 
yield estimates of "crbss-caiegbrical citalibri." 

EKLC 



Responsible SRS Organization: 

Science Indicators Unit 

IiistitutibnyPriricipal Investigator: 

Georgia Institute bf Tech nblbgy/biu^I li:Chub^^^^^ Alan L. 
Porter. Fredrick A. Rossini, and Terry Connolly. 

Availability: 

lyHUcators of InrerdUciplinary Keseurch is available for 
iiispectibri iri SRS/Science Indicators Unit. 



PROJECT: 

Soviet R&D Statistics 

Objective: 

Tb provide updated statistics on R&D investments with 
particular attention paid to R&D science and engineering 
personnel in the Soviet Union. 

IVlethod: 

Official Soviet data are analyzed at a disaggregated level 
and made compatible with U.S. data.. Soviet S/E persbririel 
data are adjusted to conform to the NSF concept bf scieritists 
and engineers employed in research and develbprrierit. High 
and iow estimates of the numbers of Soviet R&D scientists 
and engineers are provided. 

Major Findings: 

Soviet R&D investments rose thrbugh the late seventies 
and were considerably larger thari U.S. irivestments — both 
in absolute nunibers arid iri terms bf the size bf the economy: 
In 1982 the Soviet Uriibri cxperided 24 billion rubles on 
research and develbpriierit. This represented 3.65% ofthejr 
gross national prbduct. Attempts were made to present 
Soviet S/H persbririel data iri accbrdance with U:S: definitions. 
There were betwfx»ri 1.3 arid 1.5 niillion Soviet scientists 
Mid erigirieers erigaged iri research and dcvelopm^ent in 1982. 
The ebriceritratibri bf R&D scientists and engineers in the 
labor force was the highest of any country: 9- jO R&D 
scieritists arid engineers for every 1.000 persons in the labor 
force in 1982. 

Responsible SRS Organization: 

Science Indicators Unit 

Institution/Principal Investigator: 

Indiana University/ Robert W. Campbell 

Availability: 

Robert W: Campbell. Sovfei R&D Statisths. 1975-m2, 
National .Science I-oundation. 1983. available frbm SRS/ 
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Hditbrial arid Inquiries Unit: Prcvioas reports by Robert 
^'^'riipbell also have useful information and data: See Soviet 
Ri&D StgtLstrcs. 1977-rm, NSF 80SPe727: National Tech- 
hicaUhlorhiaJiM Service, Springlleid, Virginia 22161, PB 
82-207408, S7.50 (paper copy), S4.00 (micronchej and 
ReferefYce Sour^^^^^ R&D Statistics. i950'78\ also 

'available from SRS/Hditorial and Inquiries Unit: 

PROJECT: 

Structure of Stock-Flow Relationships 

Objective: 

To develop a conceptual model that describes interrela- 
^'^^J^'l'f^^^^^^^ series on resources for. and 

outputs for, science and technology. 

Method: 

Various statistical tools were used to examine relationships 
among time series identified. Analyses were devised in 



order to accburii lor stocks arid flows; tmie lags; and 
siniilaf phehbriieribri. 

Major Findings: 

The project cbricluded that data on science and engineering 
education were positively relatedjb scientific personnel data 
and (to a lesser extent) tbscieritific and technical literature 
indicators. IndUslrial R&D expenditures were positively 
linked with the Ulilizalibri bf resulting technologies: No 
linkage could be established betweeri R&D expenditures 
and patents. 

Responsible SRS Organization: 

Science indicators Unit 

Institution/Principal Investigator: 

National Planning Association/Nestor Terleckyj 

Availability: 

Final report is expected in fall 1983. 



51 

o 

ERIC 



appendixes." 

a. prmeipal investigators 

intramural publications, 1973^83 
e. extramural publications, 1973-83 



52 



ERIC 



a. prfneipal Investigators 



Page 

Alexander, Arthar 50 

Atelsek, Frank j 1 6, 1 7 

Busch, Lawrence M 59 



Campbell, Robert W 64 

Carpenter, Mark P 49,55 

Chapman, Bruce I i 

Chubiri, Daryl E 64 

Cbririblly^ Terry 64 

Coward, H. Roberts 55 

Edsbri, David 25 

Fast, Norman D 38 

Gbbdmari, John A 35 

Hartriett, Rodney T 9 

Hill, Christopher T 64 

Hodes, Lance 4j 

Holton, Gerald 63 



Page 

Mansfield, EdwirL 45 

Martirib, Joseph P 49,50 

Maxfield, Betty D || 

Miller,JbnD 63 

Mintzes, Joseph , 9 

Narin, Francis 55 



Porter, Alan L. 



64 



Rossini, Frederick A. 64 

Sahal, Devendra 50 

Sheridan, Patrick 25 

Sy verson, Peter 1 0 



Tanfer, Koray 1 0 

Terapane, John F. 50,5 1 

Terleckyj, Nestor. 65 



Zumeta, William 1 7 



53 



ERIC 



fntrsmursi publicstiohs 

1 i73-S3 



S4 



ERIC 



ihtrartiUral publications 73 



overviews human resources 



NSr Number 



NSK Number 



Highljgbis/ 
RDSR* 



Table 



Full 
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States Universities: Washington, D.C: Natibrial Re- 
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D.C: Arilericari Council on Education, Oct 198'^ PB 
83-136950 

"tabor Force Participatibri of Women Baccalaureates in 
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gineers. William N. Cooke. Lafayette: Ind:: Purdue 
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Inc., May 1981. 

"The Return.s to the Associate Degree for Technicians," 
Michael G. Finn with L. M. Blair and W. Stevenson: 
The Journal of Flunnin Rc^^^^^^^ Vol. XVI, No. 3, 

Summer 1981," pp. 449-458. 
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Finn: Oak Ridge, Tenn.: Oak Ridge Assbcialed Uni- 
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Mathemqtical Sciences: An Economic DenHjgrapMc 
Approach. Roy Radncr. Washington, D.C: Conference 
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